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A FAST MONORAIL TRAIN.CROSSING A VALLEY.—{See page 292.] 
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Rescue Company No. 1 of the New York Fire Department 
Bsc is nothing a fireman dreads so much as a smoky fire, and when that 
smoke contains choking fumes and poisonous gases his task is hazardous in the 
extreme. Nevertheless he must penetrate that smoke to its source, regardless of 
personal danger. Time and time again have the firemen of New York city risked 
their lives in fires of this kind, bravely rushing into veri 
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quarter. Capt. McElligott states that it was very distressing, but that he experi 
enced no scalding effect except at one time when a drop of water, which evidently 
had condensed upon the ceiling, splashed down on the leather flap of his helmet and 
burned right through to his neck. 

This kind of helmet apparatus has been described in the Screnriric AMERICAN 
before, but a brief explanation of its operation may not tb. 
amiss. From the helmet there are two tubes leading down 





table death traps, struggling until overcome, then being 
dragged out in the nick of time by their companions; and 
sometimes they have not been dragged out in time. 

Although such conditions have existed for a long time, 
and the work of mine rescue squads has pointed out the 
value of smoke helmets in just such conditions, it was not 
until after the subway fire last January that any deffite 
acticn was taken. At that time, it will be recalled, hundreds 
of , assengers stalled in the subway were overcome by the 
fumes of burning insulation, and the firemen had no end of 
difficulty in dragging them out. The Screntiric AMERICAN 
then pointed out the urgency of having a rescue squad of 
firemen equipped with smoke helmets. Immediately after 
the fire, with commendable promptness, such a company was 
organized. 

Tests were made of six or seven varieties of smoke hel 
mets in order to determine the best for firemen’s use. 
Finally the one shown in the accompanying illustrations was 
adopted with a slight modification at a point which was 
thought to show a slight weakness, and ten helmets of this 
type were bought. The manufacturers claimed that this hel- 
met with its oxygen tank and regenerator would keep a man 
supplied with fresh oxygen at the rate of two liters (about 
two quarts) per minute for an hour. At the end of that 
time a gage, known as the “finimeter,” would register zero, 
but there would be still enough oxygen in the tank to keep 
a man supplied at the same rate for twenty minutes more. 
In order to make sure of this, Capt. John J. McElligott, in 
charge of the rescue company, decided to try out the helmet 
under extreme conditions. At the Firemen’s College there is 








to a pair of “breathing bags” that rest on the breast of the 
wearer. One of these bags takes the surplus inspiratory air 
and the other the surplas expiratory air. The sir that is 
exhaled passes from the breathing bag to the back of the 
wearer, where it is forced through a regenerater consisting 
of a receptacle containing caustic petash. The caustic pot 
ash removes the carbon dioxide. The regenerator is shown 
at the left in the rear view of the apparatus. At the right 
is the tank in which oxygen is kept at a pressure of about 
1,800 pounds per square inch. This passes through a redue 
ing valve so that it will flow out at the rate of two liters 
per minute, and passing through an injector serves to forex 
the exhaled air through the regenerator. As some heat is 
produced in the regenerator, the air mixed with fresh 
oxygen passes through a cooler before making its way to 
the inspiratory breathing bag. Thence it is inhaled through 
the tube shown at the left hand in the front view of the 
helmets. In order to make an effective seal of the helmet, 
it is provided with a soft rubber tube which is infiated to 
fit snugly around the face, and this is pumped up by means 
of the small bulb pump which may be seen hanging from 
the face plate of the helmet. On the opposite side of the 
face plate is a small projection, which is the handle of «a 
sponge mop with which the fireman may wipe the perspira 
tion out of his eyes or brush away any irritation. This is 
a feature that is very much appreciated. Divers who have 
no such means of relieving itching or irritations of the 
face, frequently suffer untold agony. 

For nearly two months eight men besides Capt. MePiligott 





and his lieutenant have been practising with this apperatus 





au concrete room, twenty feet square, where sprinklers are 
tested. Into this room a quantity of smoke-making fuel was 
put, consisting of excelsior, straw, oakum, rubbish of all 
kinds, and sulphur. This was set afire and it produced dense volumes of smoke and 
intense heat. Into this inferno Capt. McElligott went equipped with his smoke hel- 
met, and the door was closed behind him. The firemen found it difficult to close the 
door at first because of the outflow produced by expansion of the air in the room. 
The helmet was equipped with a telephone, by which Capt. McElligott could com- 
municate with the outside. He had with him a thermometer registering up to 500 
degrees, and he found that the temperature rose quickly to 280 deg. Fahr. Despite 
this intense heat, he remained in the room watching the index pointer of the 
finimeter gradually swing down to zero, when his watch showed him that he had 


been in an hour, and then 


The air regenerating apparatus. 


and also with pulmotors and a Blaugas-oxygen torch, and 
on March Sth they were established as Rescue Company 
No. 1. They have a motorcar fitted with the Blaugas torch apparatus, two pulme 
tors, stretchers, smoke helmets, and additional cylinders of oxygen for the pulmetors 
and the helmets, besides the customary life-gun, fire-extinguishers, axes, etc. They 
respond to every two-alarm fire south of Fifty-ninth Street and to three-alarm fires 
as far as 125th Street. Already they have shown themselves invaluable. At a recent 
fire in a building extending from Greene to Mercer streets, the fire was at one end 
of the building and the entrance at the other. This meant that the firemen would 
have to grope through two hundred feet of black smoke before reaching the fire. 
Ordinarily this would have meant the suffocation of many of the men, but the hel 
meted men went to the front 





he remained fifteen min- 
utes more— seventy-five 
minutes altogether in a 
temperature which, for at 
least three quarters of an 
hour, was up to 280 deg. 
Fahr. At the end of that 
time he emerged thor- 
oughly exhausted, stream- 
ing perspiration, with the 
sweat slushing in his shoes 
at every step. His clothes 
were rotted by the action 
of the fumes, and his 


hands were so blackened 


that it was impossible to 
wash them white again. 
The discoloration did not 
wear off for weeks. 

It is astonishing what 
an intense heat one is able 
to stand in dry air. Water 
at a temperature of 150 
degrees would scald a per- 
son. In a Turkish bath the 
temperature may go up to 
200 degrees. But 8O de- 
grees above that is decid- 
ediy uncomfortable, to say 
the least, and it is really 
remarkable that anyone 








without the slightest diffi 
culty and located the blaze. 
As yet the torch has not 
been put to any service, 
but it is provided ter occa 
sions where armored doors 
are encountered which re- 
sist the battering of axes. 
With the toreh the locks 
can be cut out with prac- 
tically no delay In a test 
of this apparatus a bar of 
steel four inches square, 
in cross-section, was cut 
through in 63 seconds. The 
apparatus carried by the 
company has a capacity of 
fifty-six 1l-inch cuts. 1¢ will 
be recalled that when the 
Equitable Building burned 
down a number of 
men were trapped in the 
basement behind window 
guarded by thick iron bars 
The firemen exerted almost 
superhuman efforts in 
deavoring to cut through 
those bars Had the Res 
cue Company been in ¢ 


ence then, the bar conid 


have been burned 





in a couple of minutes and 





should have been able to 
stund it for an hour and a 


Members of the first rescue company of the New York Fire Department. the 


» men easily saved, 
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The purpose f this journal is to record accurately, 


simply, and tuterestingl the rld prog in acien 
tifie knowledge and industrial achievement 
A Fair Field and No Favor 
HE failure of the Shipping Bill has served the 


wrpese of clearing the atmosphere of some of 


the for which has covered the whole question of 
the American merchant marine ind to that extent the 
attempt to pass this bi involving as it did a lengthy 
and very thorough discussion of the question in all its 
bearings, bas been profitable and in many ways helpful 
fhe poliey of the straight subsidy has been subjected 


previous years to a similar thorough thrashing out 





both inside of Congre and outside; its fallacies have 
heen exp sed the whole country has been given an 
opportunity to express its wishes in the matter ind it 

now certain that the question of subsidy is dead for 

time Anether proposed panacea, from which much 
has been expected, namely, the imposition of preferen 
tial duties, has been rejected rhe restriction upon the 


purchase and operation under our flag of foreign-built 


has been removed ind while some advantage has 
resulted from this measure, the benefit has proved to be 
es limited as te leave the problem pretty much where 
it was. Hence, it must be admitted that the endless 
discussion and the attempted legislation for the mer 
chant marine have served a good purpose in so far as 
they have cleared the air and brought both Congress 
ind the natic a measurable step nearer to the true 
sulution of the problem 


s which render the construction and opera 





tion of the American-built ships unprofitable are two 
fuid. First, it costs more to build a ship in our yards 
than it does in fereign yards, and secondly, because of 
certain ‘burdensome navigation laws, it costs a great 
deal more to operate them 

The first difficuity should be met by doing everything 
possible in the way of legitimate legislation to remove 
the handicap under which our shipbuilders labor; and 
ty this end it would be advisable to permit the impor 
tation free of duty of all materials which enter into the 
construction of ships built for the American merchant 
marine A few years ago, and for aught we know 
to-day, the plate mills of this country were selling ship 


plates at a lower cost In Great Britain than they could 





be bought by our own American yards It would be 
a far-sighted policy on the part of our steel mills, if, in 


the endeavor to encourage American shipbuilding, they 
made it a point t ay down ship plates in American 
vards, at least at the same price as they are delivered 
te foreign shipbullders If this were done. and all the 
materials that enter into the construction of a ship were 
permitted to enter this country free of duty, the mate 
rials cost would be considerably lowered and our ship 
building yards, in spite of their heavy labor costs, 
wouid, by their excellent system of management and the 


super-excelience of their plant, be in a position to 





build, if not as cheaply it least very closely to the 
price at which ton e is turned out in foreign yards 
The principal burds under which our mercantile 
merine labor however, is the much greater cost of 
operation his is due certain antiquated and very 


burdensome law vith respect to the employment of 
seamen, their a iodations, food, and the various 
reculations governing their emplovment As long as 
this burden exists, our merchant marine will be heavily 
handicapped in competition with the deepsea shipping 
of the world If Congress, instead of wasting its time 


n trying to pass laws which like the defunct Shipping 


Billi ate opposed to the most elementa 


nomic prin 
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ciples, would set itself seriously to consider a revision 
of our navigation laws and the removal of the burden 
under which our deep-sea trade is carried on, we believe 
that private capital would be encouraged to enter gen 
erously upon the task of building up a great merchant 
marine. Before many years we should be in a position 
to carry our own goods in our own bottoms and retain 
the $300,000,000 annually which is now paid to foreign 
hipowners 

Legislation of this character would be well directed. 
it would receive the endorsement not only of the ship- 
ping interests but of the vast majority of the people of 
the country. There is not a practical shipping man in 
the United States to-day who does not believe that, if 
thereby Congress gave our merchant marine an oppor 
tunity to demonstrate what it could do in a fair field 
with no favor, it would ultimately regain the proud 
pesition which it held in the middle decades of the last 


century 


The Chemist as a “Trust Buster” 
N the last report of the Bureau of Mines, Director 
Holmes made a stirring appeal for Government aid 
in behalf of industrial research. He pointed out 
that the Department of Agriculture spent about as much 
for printing and binding alone as the Bureau of Mines 
for research, and this despite the fact that untold mil 
lions could be added to the country’s wealth if the Gov 
ernment scientists were given the opportunity. Although 
he did not say so, he probably despaired of interesting 
our populistic congressmen in his plans, apparently be 
cause farmers, having votes, may ask Congress for any 
thing and obtain it, and because mines are owned by 
capitalists who are not in high favor just now. Being 
a mere scientist he did not understand how these prob 
lems should be attacked. Instead of talking economics 
and conservation he should have talked “trusts” and 
oppression.’ 

The Secretary of the Interior understands these 
things better. A scientific man would never dream of 
converting a chemical discovery into political capital 
Now that the Secretary has shown how the Rittman 
process of increasing the yield of gasoline may become 
a means of thwarting the deviltry of Standard Gil, he 
will know how a chemical formula may be miraculously 
transformed into a battle cry of freedom from trust 
control, how politics and science may be united, and 
how the millions we need for research may be obtained 

Back of Secretary Lane’s public announcement lurks 
the spirit of antagonism against large corporations 
that has animated the present Administration. We had 
thought that the fangs of the Standard Oil had been 
drawn long ago and that it had been reduced to thirty 
three harmless parts. We had thought that the only 
marked development in petroleum refining of recent 
years—the Burton process of cracking—was a develop 
ment of the Standard Oil Company of Indiana alone 
In the face of the well-known “state of the art.” as 
patent lawyers term it, Secretary Lane makes the ab 
surd statement that “for some time the Standard Oil 
Company through the great amount of money at its 
command, through its employment of expert chemists, 
and through its extensive organization, has had a big 
advantage over the independents in the production of 
gasoline, this company having a patented process that 
obtains for it as much as three times the amount of 
gasoline from a given quantity of petroleum as the 
independents now obtain.” This, we presume, is a 
velled reference to the Burton process, which, we re 
peat, was developed by the Standard Oil Company of 
Indiana alone “There are two or three other large 
corporations,” continues Secretary Lane, “that have an 
efficient process for the manufacture of gasoline, but 
the independents as a whole have never been able to 
approach the results obtained by the Standard Oil Com- 
pany. Now the Federal Government, through the ef- 
forts of Dr. Rittman, proposes to make free, for the use 
of all of the people of this country who wish it, a 
process that is confidently expected to increase their 
yields of gasoline from crude petroleum fully 200 per 
cent and perhaps more.” 

The publicity methods which have been adopted by 
Secretary Lane must be offensive to every real scientific 
man. Dr. Rittman’s process is still in the laboratory 
stage. It is contrary to the unwritten code of scien- 
tific ethics to exploit an undeveloped invention in 
When it is consid- 


this cheap promoter fashion. 
ered that many thousands of dollars must still be 
expended to ascertain whether or not laboratory suc- 
cess can be duplicated on a factory basis and that much 
ingenuity must be exercised in devising pressure re- 
torts which will work day in and day out with the 
regularity manded by a commercial enterprise, the 
Secretary’s announcement must be considered as reck- 
less. There are oil refiners enough in the United 
States of America who would gladly have conducted 
experiments on a sufficiently large scale to ascertain 
just what we may expect of Dr. Rittman’s investiga- 
tions; but until those experiments had been made it 
was wrong to mislead the public by rushing into print. 
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If the Secretary's statement had been more guarded 
and accurate, even its premature publication might have 
been overlooked. As it stands, it presents an absurd 
picture of the control supposedly exercised by the 
Standard Oil Company on the development of the 
petroleum industry on its scientific side and of the 
miracles that are to be achieved in building up a coal 
tar chemical industry comparable with that of Ger- 
many. Let anyone read the paper by Brooks, Bacon, 
Padgett, and Humphrey in the March number of the 
Journal of Industrial and Engineering Chemistry and he 
will learn what the state of the petroleum refining 
art really is and how much has been contributed to our 
knowledge of “cracking” distillates by English, French, 
German, and Russian chemists. Anyone can take the 
old Dewar and Redwood process, upon which even the 
Burton is only an improvement, and work it with 
success. 

Chemists will be even more amused by Secretary 
Lane’s conception of a coal tar dye industry founded 
on the basis of Dr. Rittman’s undeveloped laboratory 
discoveries. Anyone who has read Dr. Bernhard C. 
Hesse’s analysis of the coal tar dye industry of Ger- 
many, made for the General Chemical Company, must 
be convinced that even if the Rittman process be ear- 
ried to the most brilliant commercial success, we must 
have something more than cheap raw material with 
which to make synthetic drugs and dyes. There must 
be co-operation between the dye user and the dye maker. 
The manufacture of coal tar chemicals is an economic 
Hundreds of inter- 
mediate products must be handled in a way that is 


rather than a technical problem. 


distinctly forbidden by our anti-trust laws. We have a 
small coal tar chemical industry now, but it can never 
grow to the proportions of the German trust-controlled 
industry merely because the Rittman process may give 
us cheap benzol. If there is any doubt about this, con- 
sider the following from the “Recommendations of the 
New York Section of the American Chemical Society on 
the Enlargement of the Coal Tar Chemical Industry in 
the United States” 

Benzol, toluol and the like are produced in sufficient amount 
in present installations of by-product coke-ovens to provide all 
of the things that would be needed for a coal-tar chemical 
industry a magnitude sufficient to supply the United States 
market; the separation of these materials from the gas that 
carries them is dependent upon the market and the demand 


therefor There is no inherent defect in our coke-industry 


with regard to the actual making of these things; the only 
question involved is whether it be more profitable to burn the 
venzol, toluol and the like contained in the gas as a fuel than 
to separate them from the gas and from each other for purposes 


1 
of sale 


Ample supply can be provided before any plant that 
could use enzol and the like for dyestuff making could be 
erected in the United States, and thereafter the supply of 
these materials can readily be kept up to any requirement 
After that one has a feeling that Germany may con- 


tinue to sing ‘Lieb Vaterland magst ruhig sein.” 


Scientific Research in the Public Health Service 


NE result of the national health insurance law 

recently put in operation in Great Britain is 

that the British government is now making a 
liberal annual expenditure for medical research. The 
law provides that a definite portion of the funds con- 
tributed by Parliament to the insurance scheme shall 
be spent in research, and this amounted in 1914 to the 
respectable sum of £56,000. 

It is an interesting coincidence that the United 
States Government has also quite recently placed its 
work in medical research on a firm footing by mate- 
rially enlarging the scope and resources of the Public 
Health Service. A law enacted August 14th, 1912, con- 
tained broad authorization for investigations of “the 
diseases of man and conditions influencing the propaga- 
tion and spread thereof, including sanitation and sew- 
age and the pollution, either directly or indirectly, of 
the navigable streams and lakes of the United States,” 
and a year later an appropriation of $200,000 was made 
for field investigations under this authorization. Addi- 
tional funds were authorized for enlarging the work 
of the Hygienic Laboratory and for other incidental 
purposes connected with research. 

According to the annual report of the service recently 
issued, the last fiscal year marks the beginning of a 
new epoch in the development of medical research by 
the Government. The summary of the work done in 
this direction by the service runs to 117 octavo pages, 
and is a remarkable record of beneficent activity. 

Among the diseases of man investigated in the Gov- 
ernment laboratories and hospitals and in the field were 
beriberi, diphtheria, endemic goaitre, hookworm disease, 
leprosy, typhoid fever, malaria, pellagra, trachoma, 
tuberculosis, typhus fever, and various occupational dis- 
eases. These studies also entailed the investigation of 
sanitary conditions; systematic studies were made of 
rural sanitation, school hygiene, industrial hygiene, and 
health organization and administration. Lastly, investi- 
gations were made on the pollution of rivers and coastal 
waters, the disposal of sewage, and the treatment of 
industrial wastes. These undertakings entailed a large 
increase in the research staff of the service, 
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Notes on the War 


Aftermath of the North Sea Fight.—Probably, when 
the history of the North Sea fight between battle-eruisers 
is written, it will be found that the 29-knot “Lion,” 
“Tiger” and “Prineess Royal’? were opposed to the 
“Doerflinger,”’ “Seydlitz’” and “Moltke” of about the 
same speed, and that the “‘Indomitable” and “New 
Zealand” of 26% and 27 knots were outdistanced. If so, 
after the disablement of the “ Lion’”’ and her withdrawal, 
the three German battle-cruisers possessed a heavy 
preponderance of armor-piercing guns over the “Tiger” 
and “Princess Royal,”’ opposing as they did twenty- 
eight 11- and 12-inch guns to sixteen 13.5-inch. As 
we showed in a recent article, the German guns out- 
ranged the British, and, in view of their heavier gun fire, 
the fact that the Germans even then continued their 
flight suggests that the Admiralty had given orders to 
avoid an engagement and save the ships for the big 
fleet engagement, should it ever come off. 


Two Hundred Miles of Trenches on 12-mile Front.—A 
correspondent of the New York Times, describing a trip 
along the line of the French, British and Belgian forces, 
speaks of visiting a stretch of fighting front 12 miles in 
length, on which the line was so irregular and so in- 
that the total length of the successive trenches 
was 200 miles. Al- 


tricate, 
with their zigzag approaches, ete., 
though this seems to be an exaggerated estimate, it is 
by no means impossible under the conditions of French 
warfare as being now carried out on the eastern front. 
Where the advance is made by yards at a time, and 
captured trenches are added to those of the successful 
advance, it is quite possible that from the foremost line 
facing the enemy, back to the rearmost trenches of the 
attacking force, the total length, if the zigzag avproaches 
are taken into account, might well reach the high figure 
quoted. This will be understood if a study has been 


made of the modern system of entrenchment, as shown 


in our issues of October 3d and December 5th, 1914. 

A Demand for 16-inch Coast-defense Guns.—Before 
the ‘Queen Elizabeth” had done her surprising work in 
reducing the Dardanelles forts at 21,000 yards range, 
Brigadier-General E. N. Weaver, Chief of Coast Artillery, 
had recommended the construction of 16-inch 50-caliber 
guns for the new fortifications at the entrance to the 
Chesapeake Bay. Such a piece would be superior to the 
15-inch naval guns on every point of comparison. The 
Elswick 15-inch naval gun fires a 1,925 pound shell with 
a muzzle velocity of 2,500 feet per second and a muzzle 
energy of 83,425 foot tons. A coast defense 50-caliber 
16-inch piece, firing a 2,500 pound shell with equal veloc- 
ity, would have a muzzle energy of well over 100,000 foot 
tons; moreover, because of the high degree of elevation 
which could be given, it would greatly outrange the 15- 
inch gun. In view of the extraordinary increase in 
fighting ranges developed during the war, it will be gooc 
policy to mount some 16-inch guns at all our existing 
defenses, and particularly at Panama, and in the Philip- 
pines, 

Obsolescent Battleships to the Fore.—Very interesting 
is the fact that the bulk of the battleships which are 
engaged in reducing the forts of the Dardanelles are 


ships whose term of usefulness was supposed to be near 
its end. That estimate, however, was based upon their 
ability to stand the test of battle on the high seas, in 
which work, if matched against modern ships, they would 
be worse than useless. For the particular duty assigned 
them in the Dardanelles, namely, that of silencing the 
guns of small caliber and limited range after the heavier 
guns of from 9.4- to 14-inch caliber have been dismounted 
by such ships as the “Queen Elizabeth,” the “* Nelson” 
and the ‘“‘Agamemnon,” they are admirably suited. 
Their 10- and 12-inch shells carrying large charges of 
high explosives have proved to be terribly destructive 
in wrecking gun positions, blowing up magazines, ete. 
Their armor of from 12 to 16 inches in thickness and the 
possession of the heavy protective decks, which were 
given to ships from 15 to 20 years ago, enabled them 
to withstand the attaek of 5- and 6-inch shells with com- 
parative immunity. 


Eight Russian Dreadnoughts Approaching Completion. 
An important fact affecting the naval situation in the 
Baltic, of which little public mention has been made, is 
that the Russian fleet in those waters will shortly be 
augmented by the addition of eight new dreadnoughts 
of great size and power, which are nearing completion 


and will probably go into commission during the present 


year. Four of these ships, the ‘“‘Sebastopol,’’ “‘ Petro- 
pavlovsk ‘Poltava” and “‘Gangut,”’ are dreadnoughts 
of 23,026 tons displacement, 23 knots speed, carrying 
each twelve 12-inch guns and sixteen 4.7-inch guns. 
They were launched between June and October, 1911, 
and work upon them having been accelerated, they should 
be in commission before many months have passed. The 
other four will be the largest battle-cruisers afloat. They 
are named the “Ismala,” ‘“ Kinburn,” ‘“ Borodino” and 
“Navareno.”’ The displacement of these ships is 32,200 
tons, the speed 28 knots, and each of them will earry 
the enormous battery for a battle-cruiser of twelve 14- 
inch guns and twenty-one 5.1-inch guns. 
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Vulcanological Studies in the West Indies.—Dr. RB. 0. 
Hovey has been sent by the American Museum of Na- 
tural History to the West Indies to continue the vul- 
canological investigations that he began in that region 
after the great eruption that destroyed St. Pierre. He 
expects to spend about three months in studying, es- 
pecially, the Grande Soufriére of Guadeloupe, Mont 
Pelé, the Soufriére of St. Vincent, and the boiling lake 
of Dominica, collecting gases from the fumeroles, making 
temperature observations, and noting the changes that 
have occurred since his last visit. 

Concentrated Cider and Cider Syrup.—These two new 
products of surplus and cull apples are described in the 
last annual repert of the U. S. Bureau of Chemistry. In 
manufacturing the former the apple juice is frozen solid 
and the block of ice is crushed and placed in a centri- 
fugal machine, which removes the concentrated cider, 
leaving the ice behind. The product, when diluted with 
water, has practically the flavor and qualities of the 
original apple juice. The concentrated cider ferments 
very slowly at refrigerator temperatures, but at room 
temperatures ferments in a few weeks. It is, of course, 
much cheaper to transport than ordinary cider. Cider 
syrup is made by clarifying and boiling down apple juice, 
and it is said to be of value for table use. 

The Auto-irrigator.—This is a new instrument for 
measuring the water-attracting power of the soil, de- 
vised in connection with experiments by Prof. B. E. 
Livingston and Dr. L. A. Hawkins at Johns Hopkins 
University. It is essentially similar to Livingston’s 
porous-cup atmometer, but the eup is buried in the soil 
instead of being exposed to the air. The experimenters 
have carried out a series of measurements upon potted 
plants irrigated automaticaily with this device. The 
rate of water-loss from the irrigator is found to be highest 
somewhat later in the day than the time of maximum 
transpiration from the plants. The rate of loss from the 
irrigator then falls slowly, reaching its minimum in the 
early morning. 

Effects of Grass on Trees.—This subject was brought 
into prominence a few years ago by the researches of 
S. U. Pickering, of the Woburn Experimental Fruit 
Farm, in England. We have previously noted in these 
columns his observations concerning the very injurious 
influences of grass on orehard trees, apparently due to 
some toxic substance produced by the former. The 
question has now been taken up at another English re- 
search institution; viz., the Long Ashton station of the 
University of Bristol. Mr. Barker also finds that grass 
seriously impairs tree growth, but the effect is less 
marked in land which is grassed at the time the trees are 
planted and remains so than in land which is first cul- 
tivated and subsequently grasses. In other words, trees 
are able to acquire some. degree of immunity from the 
toxic effect in question. 

Salton Sea fell 42 inches during the year ending June, 
1914, when the annual sample of its water was collected 
for analysis by the Carnegie Department of Botanical 
Research. The annual concentration of the water is 
about 18 per cent. During the year in question the total 
solids increased from 1,003 to 1,180 parts per 100,000. 
During 1914 the Carnegie botanists also made a collec- 
tion of the alge growing in Salton Sea, with a view to 
determining whether these plants are responsible for 
deposits of tufa, as has recently been suggested by Jones 
and Walcott. Similar investigations have been made in 
the Lake Lahontan basin, where remnants of algw have 
been found in all the tufas except the thinolitic form. 
Laboratory experiments on the subject are in progress. 

Biological Relations of Atmospheric Ionization.——Some 
recent studies of H. A. Spoehr indicate that sunlight and 
ultra-violet light, in addition to their direct physical 
and chemical influence on important plant processes 
also affect these processes indirectly by affecting the air 
surrounding the plant. The effect is especially notice- 
able in the respiratory activity. Experiments were 
earried out in which the only variable factor to which 
plants were exposed was the air of day on the one hand 
and of night on the other. Air drawn from out-of-doors 
was freed from its carbon dioxide by means of coarse 
soda-lime, then drawn over the plants kept in the dark at 
constant conditions of temperature and humidity, and 
finally through a standard barium hydroxide solution 
in Meyer’s tubes. The rate at which carbon dioxide 
was evolved by the plants was found to be regularly 
higher by day than by night. It was thought that this 
difference in respiratory activity might be due to varia- 
tions in the chemical activity of the atmospheric oxygen 
as indicated by the values for atmospheric ionization, 
and this was tested by discharging the air by passing it 
between the poles of a series of electric batteries before 
it reached the plants. The differences in respiratory 
activity between day and night were found to be much 
reduced under these conditions. Without this deionizin 
process the course of the rate of carbon dioxide evolu 
tion showed a marked similarity with the values general! 
given for atmospheric ionization. Wheat seedlings were 
found most convenient for use in these experiments. 
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Astronomy 


Rotation of Two. Satellites of Saturn.—Observations 
made at the Lowell Observatory on the varying bright- 
ness of two satellites of Saturn, viz., Mimas aud Encela- 
dus, indicate that these bodies rotate on their axes in 
periods identical with those of their revolution around 
the primary; i. e., they behave like our own moon, and 
probably like satellites generally. 


Copernicus Visible to the Naked Eye.—The Swiss 
astronomer J. Pidoux reports in Astronomiache Nach- 
richten that he was recently able, from an elevated spot 
near Geneva where the air was particularly pure, to 
distinguish plainly with the naked eye the lunar crater 
Copernicus, when lying beyond the terminator, i. e., the 
summit of the crater was illuminated while the sur- 
rounding region was still in shadow. 


The “Parsec.”—This convenient unit, suggested by 
Prof. Turner, and used by the astronomer-roya!, Sir F. 
Dyson, in a recent discourse at. the Royal Institution, 
has not yet been defined in any dictionary. It is the 
distance at which a star’s parallax is one second of are, 
or 206,265 times the distance of the earth from the sun 
If the sun were at a distance of 1 parsee it would still 
be one of the brightest stars in our sky, with a magnitude 
of 0.5. If distant 100 parsees its magnitude would be 
10.5. Most of the stars within the range of our tele- 
scopes are believed to be within a distance of 1,000 
parsecs. 

Remarkable Stellar Velocity.—Recent observations at 
the Mount Wilson Observatory on the star O. Arg. 8 
14,320 indicate that it has a remarkably rapid motion 
in space. It is a star of the 9.2 magnitude, having a 
carefully determined parallax of +0.035 seeond and a 
proper motion of 3.76 seconds annually. Its radial 
motion, as determined approximately with the spectro- 
graph, is +290 kilometers (180 miles) per second. This 
gives for its actual velocity in space 577 kilometers (358 
miles) per second, which far exceeds even that of the 
famous star Groombridge 1830. The average velocity 
of a star in space has been estimated at about 21 miles 
per second. 


The Magnetic Field of the Sun.—Prof. Hale and his 
assistants have continued their fruitful investigations 
of this subject, and during the past year 25 spectrum 
lines, all originating at comparatively low levels in the 
solar atmosphere, have been found to show the Zeeman 
effect, and hence the existence of the sun’s general 
magnetic field. The elements represented by these lines 
are iron (10 lines), chromium (8), nickel (4), vanadium 
(2), unidentified (1 The displacements due to the 
general field appear to be confined to the lower levels 
of the solar atmosphere, in harmony with previous ob- 
servations on this subject. The measurements show 
that the vertical intensity of the general field at the poles 
varies from a value of 55 gausses for the weakest lines 
to 10 gausses for the strongest lines yet found to show 
the effect. 
effect due to electric fields in sunspots has not thus far 


A preliminary attempt to detect the Stark 


yielded any positive results. 

The Stars of Napoleon.—Camille Flammarion, writing 
in L’A stronomie, records with much gusto the faet that a 
German university once sought to eurry favor with 
Napoleon by dedicating a group of stars to him. In 
1807, when the French conqueror was at the summit of 
his power, the University of Leipzig issued a statement 
to the learned world setting forth the reasons which had 
led it “‘to consecrate to the glory of his majesty Napoleon 
the stars of the sword and the belt of Orion.”” These 
stars were not to constitute a new constellation, but an 
asterism in the constellation of Orion bearing the special 
name of ‘Stellae Napoleonis,”’ just as a certain group of 
stars in Taurus bears the name of the Pleiades, and 
another the Hyades, ete. The academie announcement 
contained much fulsome praise of Napoleon, and pointed 
out the appropriateness of giving his name to a group 
of stars surmounting the constellation of Eridanus (‘the 
Po), the namesake of the terrestrial river near which 
Napoleon won his early victories. 

Mounting for the 100-inch Telescope.—The last an- 
nual report of the Mount Wilson Observatory states that 
all the larger parts of the mounting for the 100-inch 
reflector (which will be much the largest telescope in the 
world) will probably be assembled at the Fore River 
shops, where they have been constructed, in time to 
permit shipment to Pasadena, via the Panama Canal, 
early this year. Meanwhile the smaller parts and 
have been under construction at the observa- 


accessories 


tory. The driving-clock, which is nearly compieted, 
required more than half a ton of bronze castings and 
nearly 114 tons of iron castings, in addition to the 2-ton 
driving weight. The circular steel building for this in- 


strument is complete up to the rails which are to earry 

noe. The latter has been built in Chicago and 
about finished. -The building and dome will probab! 
be completed next summer so that the mounting ma 
be set on the pier in the autumn. Meanwhile good 
progress has been made with the capital task of grinding 
and figuring the great mirror, 
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Ry ADIO-TELEPHONY, or the transmission of vocal 
1 sounds by vireles bears much the same relation 


t wire graphy as wire telephony does to ordi 
nury iine telex phys In each case of telegraphy the 
transminssiot f iventional signals representing let 
ters of the alphabet is accomplished by sending forth 
electrical impulees in short and long groups, correspond- 
ing to dots and dashes, either into free space and 
guided only by the earth’s surface (as in radio) or 
along a conducting wire. In each telephonic case there 


are sent out substantially continuous streams of small 


disturbances, in themselves too rapidly recur 


“luce individual effects of sound, which 


rent to pre 
are guided either by a wire or by the earth’s surface; 
these streams are modulated to conform to the conven 
tional yocal sounds of language by some change in their 
characteristics 

In line telegraphy it is usual, by use of a “key,” to 
atart and stop a continuous flow of current at the be 
ginning and end of each dot and dash, though some 
methods of Morse transmission use currents which are 


automaticall reversed at a rate high 


terrupted or 
compared to that at which the key is manipulated. In 
these latter ses the telegraph key serves to turn on 


and off the stream of rapidly recurring impulses. The 
reception is effected, when direct current is used, by a 
sounder which clicks at the beginning and end of each 
impulse, or, in the alternating or pulsating current Case, 


by a telephone which gives out a musical tone so long 


as the sending key is held down and the stream of im 
pulses is permitted to flow It is obvious that either 
method give the receiving operator knowledge of the 
length of time the key is depressed, and therefore the 


ability to re-write dots and dashes (short or long sig 


the sender. It is equally clear that if 


nals} formed by 


pulsating or alternating current is used, with a tele 


phone receiver, the variations in it must 


eceur at a rate to which the receiver will 


respond to produce a musical tone, or say 
from 20 to 5.000 eycles of change in each 
sound since otherwise the receiving op 


erator uid not determine the duration of 
each signal 
In radio-telegraphy it is customary to 


produce the required dots and dashes by 


starting and stopping groups of sparks, 
each of which emits a train of electro 
magnetic waves in the “ether,” which 
waves travel to the receiving station At 


the receiver, the impulse corresponding to 


each wavetrain is transformed into a 
pulse of current and sent through a tele 
phone receiver. Thus, if a dot is signaled 
by a shert group ef sparks occurring at 


the rate of 1,000 per second, at the re 


ceiver the telephone will be subjected to 
the action of a short group of current 
pulses at this same rate or frequency, and 


will give eff for an instant a musical tone 
1,000 per second, which 
wut the second C above 


This short 








» musical scale 


he receiver the transmis 


sion of a Morse dot, as a longer tone 


group of wave-trains) would 


mean dash, and it is by the various combinations of 
these dot dashes in monotone that any written 
message may be spelled out by telegraph 

Rut in wire telephony conditions are somewhat dif 


ferent. In the first place, it is not required to signal 
mere time intervals, but the human voice, with its mul 
titude of inflections and tiny variations, must be carried 
to the receiving station and there reproduced with fidel 
ity. In the second place, the current which carries the 

ice vibratious must not in itself have any fluctuations 


Modulating relay. 
talking two hundred miles by radio. 
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Used in 1907 tests for 


unless these occur so rapidly that they will produce no 


marked effect on the receiving telephone. Otherwise a 


hear a continual loud noise or tone 


interfere with the transmission of 
Thus, for wire telephony, a steady 


listener would 
which would sadly 
articulate speech 
flow of direct current has been adopted almost univer- 
sally as the voice-carrying medium, and speech-wave 
vibrations are superimposed upon this direct current 
and reproduced as sound waves by the receiving tele 
phone. Nevertheless, it has been demonstrated that 
easily understood speech can be transmitted by the use 
of pulsating or alternating current, so long as the varia- 
tions are sufficiently rapid to produce of themselves 
only small effects at the receiver 

In wireless telephony the requirements are analogous. 
Direct current cannot be transmitted through the air or 
ether” from sender to receiver, and so it became neces 
sary to devise a method which would produce in the 
receiving telephone a steady unvarying 
When it is considered that 


or practically 
stream of direct current 
in radio-telegraphy each train of waves creates finally 
a pulse of direct current, it is not hard to see that if 
sustained, or indefinitely 


the train of were 


lengthened, instead of being allowed to cease at the end 


waves 


of each spark, the resulting direct-current pulse would 
likewise be indefinitely lengthened into a steady flew of 
direct current. Or, alternatively, one might set up in 
the receiving telephone very rapid impulses (say at a 
frequency higher than 5,000 per second) by creating at 
the transmitter sparks which recur at a similarly high 
rate and each of which gives rise to a train of waves 
and a resulting pulse through the telephone. Impulses 
of such high frequency cannot produce strong individ- 
ual effects in an ordinary telephone earpiece, and so by 


their use no interference with speech reproduction is 


Thus, it is evident that as soon as apparatus 


made 





Early Fessenden 50,000 cycle alternator, showing driving motor, countershaft 


and belted pulleys. The dynamo is in the center. 

had been devised for setting up a long stream of sus 
tuined waves, or a uniform series of wave-trains at 
rates above 5,000 per second, one of the biggest obsta 
cles in the path of radio-telephony had been overcome. 
The largest problem remaining was to find proper in 
struments for impressing the speech vibrations upon the 
emitted electromagnetic waves in such a way that their 
changes would affect the receiving telephone propor- 
tionally and so reproduce the vocal sounds. It will be 
noted that littl has been said of the apparatus at 


the receiver, which collects the radiated waves and, 


Fessenden spark interrupter. 
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Type used in 1901 to 
secure ten thousand sparks per second. 


Ps 


remaining in operation continuously, converts them into 
eurrent capable of operating a telephone. The develop- 
ment of this group of instruments, of which the essen 
tial element is the proportionally responsive “detector,” 
was in itself a tremendous task involving a most radical 
departure from the typical receivers of early “wireless” 
telegraphy, and it was soon after its completion that 
the solution of radio-telephony was found. 

Since spark transmitters were already well known in 
the art of wireless telegraphy, it is natural that the 
first work toward producing oscillations and waves for 
telephony was with apparatus designed to make groups 
ot waves at very high frequencies. A photograph of 
one of the earliest interrupters, of a type which before 
1901 was used by R. A. 
high-voltage direct 


Fessenden in connection with 
herewith. The 
original instrument was intended to allow sparking at 


current, is shown 


the rate of 10,000 per second, and with it reasonably 
good speech was transmitted by placing in series with 
its aerial-wire circuit an ordinary carbon microphone 
telephone transmitter, which rapidly changed its elec- 
trical resistance when spoken into and so modified in 
accordance with voice vibrations the amount of current 
passing into the antenna. At the receiver the current 
passing through the telephone earpiece was forced to 
vary as the sending aerial current was altered, and 
articulate speech was thus reproduced. In spite of care 
in building the rotary interrupter spark gap, there were 
some small irregularities in its action which caused at 
the receiver such interfering sounds as are sometimes 
heard on a “noisy wire.” Continued work along these 
lines resulted in better interrupters, but the simulta- 
neous development of the radio-frequency alternator, or 
dynamo for the direct production of electromagnetic 
provided a better instrument, and the inter- 
rupters were not much used for some years. Upon the 

adoption of the alternator* it at once be- 


waves, 


came possible to produce perfectly uni- 


form streams of sustained waves. To 
appreciate this, it is 
understand that the radiant 


wireless signaling are set up by 


necessary only to 
waves of 
rapidly 
alternating electric current in a system of 
serial wires or antennz, and that as the 
frequency of reversal or alternation of 
these currents grows greater and greater 
they set up electromagnetic waves which 
Alter- 
dynamos used for power 


radiate more and more effectively. 
nating-current 
and lighting ordinarily are made to pro- 
duce from 15 to 60 or 120 periods or ey- 
cles of reversal of current in each second. 
Machines for special purposes are built to 
generate current of 500 or 1,000 eycles; 
but since even these relatively high fre- 
quencies cannot create vigorous radiation, 
in 1902 and 1903 a 10,000 cycle alternator 
was built and used for speech transmis- 
sion, which proved quite satisfactory, 
perfect. 
better radiation it was necessary to use 


though not entirely To secure 
still higher frequencies, and therefore, in 
1906, there was completed a dynamo giv- 
ing current of 50,000 or cycles, 
which could be connected directly to an aerial circuit 


and which would cause to be sent out a steady stream 


more 


of waves. These, when received and “rectified” by the 
detector, gave in the telephone at the listening station 
a steady flow of current which was ideal as a basis for 
wireless speech transmission. 
greater than that obtainable when the spark interrupt- 
ers were used, and this permitted talking to greater 


applied for May 29th, 1901; issued 


The available power was 





*U. S. Patent 706,737; 
August 12th, 1902. 


(Concluded on page 296.) 
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The Books of 1914 
.HE accompanying chart, compiled by Fred E. Wood- 
‘] ward of Washington, D. C., showing the number 
and kind of books published in the United States dur- 
ing the year 1914, presents some interesting phases. 


A glance at the chart 


SCIENTIFIC AMERICAN 


of 185 over the previous year, and each succeeding year 


has seen an increase, until 1914, with 1,038 titles in 


this class, comes within 16 of winning the highest place 
and crowding out Fiction. 


The marked interest shown by all classes of readers 
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46 (310 to 264 in 1913). Juvenile books, Generali Litera 
ture and Essays, Business, Domestic Economy, Music, 
and General Works are practically the same as last 
year, but the following show a loss: 
113 (677 to 790 in 1913); Applied Science, 102 (669 to 

781 in 1913); Law, -185 


Science, a loss of 
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number, 330, being in the 
class known as Religion 
and Theology, followed by 
246 in Fiction; 237 in Poetry and Drama; 225 in Gen- 
eral Literature and Essays. The smallest number of 
importations was in classes known as Domestic Econ- 
omy (15) and Law (16). 

Perhaps the most remarkable growth is shown in the 
class known as Poetry and Drama—no less than 902 
titles being recorded during the year. This class, 


as 


Number of books in various classifications published last year in this country and in England. 


in this class of literature, well accounts for its con- 
sistent increase. 

Religion and Theology also has a new record with 
1,032 titles, and comes within 21 of Fiction, showing a 
fairly steady increase each year since 1900, 

Philosophy shows a good gain and makes a new record 
(408 to 324 in 1913), and Fine Arts shows a gain of 


A targe order for aero- 
planes adapted for war 
purposes is said to have 
been recently placed with the Curtiss Aeroplane Com 
pany by the Italian government. These machines are 
to be of 100 horse-power, and are to be fitted with 
wheels for starting on land, and also with pontoons 
to enable them to be used at sea. They are to be 
capable of sustaining about 400 pounds, and are said to 
cost $7,500 each. It is understood that a large number 


of these machines are under order, and the Cur- 





will be seen by referring to the chart, now o 
cupies the fourth place, a change from the ninth 
place in 1913, and an increase of 223 in the year 
(from 679 to 902). 

This growth records in a very forcible manner 
a decided movement toward poetic and dramatic 
ideals, which is more than local, and may be 
heeded by those who read the signs of the times. 

Not only have our poets of to-day held their 
own, but new recruits have been found in the 
ranks of successful novelists, who, forsaking for 
a time the fields of romance, have clothed in 
dramatic form some of their most forcible ex- 
pressions on the timely topics of the hour. 

In the Literary Digest of March 1st, 1915, the 
writer called attention to the little appreciated 
fact that the proportion of Fiction to the total 
number of books published had been steadily 
declining since 1908, when the proportion was 
16.1 per cent, to 1912, when it was only 9.5 per 
cent. 

We have now to say that this declining ratio 


still continues, and the astonishing figures of 








tiss Company has two representatives with the 
Italian naval aviation corps to see that the fly 
ers are properly set up and prepared as they are 


delivered. 


Building a Lighthouse on Shifting 
Sand 
By H. J. Shepstone 
5 es the many notable conquests of the ijight 
house engineer we have now te add his 
triumph in erecting towers upon banks of shift 
ing sand. True, such structures can be counted 
on the fingers of one’s hand, but now that it has 
been shown that it is possible to place a per- 
manent light upon a sandbank, other beacons 
will no doubt follow. Hitherto, on account of 
the extreme difficulties of the work and its high 
cost, the authorities have been content to mark 
such menaces to shipping with lightships 
It was the Germans who first showed what 
could be done in this way by their success in 





erecting a cylindrical tower upon a_ shifting 





8.77 per cent are correct for 1914 (1,056 out of 
12,010). 

This remarkable showing should be gratifying 
to all who think we pub 
lish too much Fiction, 


Building a lighthouse in Malacca Straits on piles sixty-five 


feet long. 


shoal near the mouth of the Weser River, known 
as the Rothersand lighthouse. The water here 
ut low tide, is only some 


23 feet deep, not suffi 











and that something 
more substantial than 
frivolous stories should 
engross our attention. 

To understand fully 
how great a transforma 
tion has been wrought 
one has only to go back 
to the year 1901 to find 
that the ratio of Fiction 
to the whole number 
Was 27.4 per cent (2,234 
out of 8,141). 

It is worthy of note 
that a large percentage 
of Fiction published in 
the United States was 
written by American au 
thors (689 out of 1,056) 

The remarkable 
growth of books Classed 


as Sociology and Eeon- 


























>. cient for the great lin- 
ers. iriefiy, the plan 
followed consisted in 
sinking a huge caisson 
upon the site, filling it 
with conerete, and upon 
this more stable founda- 
tion erecting a stone 
tower. The first attempt 
proved a failure, and 
was nothing bet a string 
of accidents, 

In the first place con- 
siderable difficulty was 
experienced in towing 
the caisson to the site 
and also in sinking it. 
During the night that 
followed its settling 
down upon the hank the 
workmen who were left 


upon it experienced an 





anxious time. Their 





omics began in 1907, in 
which year 521 books 


Were issued, an increase 


One-Fathom Bank Lighthouse 
in the Malacca Straits. 


Lighthouse built on a sandy shoal 
in Delaware Bay. 


Rothersand Lighthouse in the 


novel home sudds he 


North Sea. gan to move and to heel 
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er to om le Che ist grew more pronounced as 
thre ent ‘ mich so that the me could not 
keep their ft ' ere Torced ft remain hing 
tin ! ited end of the structure very moment they 
ex] tect the tisson to heel over and throw them int« 
tl " ‘ ‘ however, they were resened fron 
their perilous pesition by one of the construction boat 
After 1 we months of work, when it began to 

ok a f the efforts of the builders would be crowned 

eet terrible gale arose The men 
hati wt r te he mai ind, but when they 
t ext rhning they could see« 
thie i 1 which had disappeared beneath the 

wave 

Dt econ ittemprt however proved cessful 
thoug! everal times it looked a if the sea would 
izain rel them of victory This second iisson Was 
certainiy a mighty structure, measuril 16 feet by 36 
foot im] towering over 60 feet hit he runched 
It hie shone veighed 245 te ind with the iriou 

rie board the weight was brought up to some 

met it was taker it to the te charge of 
ting but a sudden thunderstorm coming on, the u 
wield ire broke oose and wa washed re 
Ai ist ifter mat vexatious delay it wa 
pulled and pushed, nudged and coaxed, to the prope! 
apart Here it w unk, the water pumped out und 
the men, descending into the lower ch In removed 
the sand to allow its edge to sink deeper 1 deeper int 


At the end of twelve months the bottom of 








the ii ! is buried 73 feet below low-water mark 
and it weight increased to some 4550 tous Then, to 
pre nt erosion, huge mattresses of brushwood were sunk 
around the base of the tower, held down by boat-load 
of broke tone For this protective work alone ove! 
176.000 cubic feet of brushwood and 600 tor of bloel 
stone were requisitioned The tower rise 1 é t 
75 feet above the top of the caisson, so there is as much 
below the surface as there is above 

ihree years later the United State evhthouse engin 
eers planted an iron tower on Fourteen Foot Bank, over 
three miles from the shores of Delaware Bay, in twenty 
feet of water As in the case of the Rothersand struc 
ture, a large t n was built hore, towed to 
the site, and sank It proved a tr nel eur 
piece of work, and a most anxiou fo 1 n 
cerned I'he al n refused to se proper 
the shon!, tilting dangerously to one side, and it was 
by the em ment of hea eight ind by virtually 
creating a bed for it that serious trouble was averted 
W he tT * he riisate tub had righted ItsS¢ [ concrete Wiis 
poured inte it, forming a solid cirenlar rock su 
the sand, and firm and free from vibration as a grat 
it core Upon this foundation rises a cireular iror 
tower, upon which is perched a house for the keepers 
the whole being crowned by a lanter 

The engineer's latest conquest in crowning a danger 


ous shoal with permanent light is the recently-com 


pleted bheace know! is the One-Fathom Bank light 


house in the Straits of Malacca, in the East Indies, some 


sixteen mill off the coast Until quite recently the 
waters here e guarded by a lightship, but the posi 
tion is very op. ind so exposed to the full fury of the 
gales that the vessel frequently dragged her anchors, so 
that the warning beacon became mewhat uncertain 


In this particular instance, however, the caisson idea 


had to piles, disposed 


WAS aba neh ned nd recourse wa 





in two coneentrice rings, the whole being well braced to 
When it i 


gether ue 
touch solid rock at a depth of 2S feet 


stated that the piles go down inte 
the sand till thes 
and have each a total length of some 65 feet, it will be 
driving 


seen that their transference to the site and th 


f them into the sea-bed was no mean feat 


The plies, which were made of steel and were hollow 


were, in fact, floated to the scene of operations by bar 
reis Here th were raised and driven home, the final 
blows being delivered by a “monkey” weighing two and 
a half tons, dropping from a height of four feet \ 


the piles disappeared into the sea-bed, they were length 


ened by the attachment of further sections Into them 
concrete was then poured Ihe upport plat 
form some twenty feet above ‘ irface of the oceat 
upon which stands a pretty two-story dwelling, where 
the Keepers live and where the tore ind oil are kept 
Thirty feet above this, held aloft eight columns 


comes the lantern 
A New Engineering Medal 
WASON,. who has just heen « 


| KONARD ¢ 
4 president f the 


American Conerete Institute 


offered ! awarded annually by the kl 

stitute to the ant f the best paper submitted to the 
Institute during the ea Competition is restricted to 
member lity ipers must be original in every re 
spect and published elsewhere All 
papers subinitted ¢ Institute for publication in the 
annual volume are : ‘ » thi ompetition, but the 
board nas the privil f withholding the medal any 
year in which no papers of sutt nt rit are pre 


sented 
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Another Aviator Perishes 


ryt) iv ved to record the death of another aviator 
l ind especia one of the ability and character of 
is «a matter of great regret, but can 
d be a surprise to those who have witnessed the 
tional feats of this brilliant performer Beachey 
is drowned at San Francisco on March 14th, when 


he wings of his monoplane collapsed as he was making 


e of his terrific vertical dives, and he sank in the 
te of the bay strapped to the remains of his ma 
ine rhe fatal drop was made from a height of about 


000 feet at the Panama-Pacific Exposition, and after 


unging for a great distance head down he attempted 


t traighten his machine out for his usual graceful 
imal when the wings of his new monoplane, a ma 
hime f his own design, and of excessively light pro 


portions, crumpled up under the terrific strain, and 
turning over and over, he fell helplessly into the water. 
He had performed this feat repeatedly with bi 
plane and with his new monoplane, which was the 
fastest machine he had handled, he had a few min- 
tes before the accident successfully looped the loop 
d made an upside down flight. He was considered 
the most formidable rival of the Frenchman, Pegoud, 
is a stunt performer; and in this connection it may be 
oted that it is claimed that Beachey had the loops 





pira nd dives that made Pegoud famous all figured 





out long ‘fore the latter performer startled the world 
with these feats, but his backers persistently refused to 
permit him to carry out his pians until Pegoud had 
proved them possible 
Reache is one of the earliest air men, having per- 
formed for a number of years with little exhibition 
ng the well-known cigar-shaped bag, but 
did not take up the work with planes for several 
irs after these new craft had become well known, but 
st immediately assumed a leading position as one 
f the most skillful and daring aviators in the world. 
Keachey was o1 31 at the time of his death, but his 
iant feats and modest, unassuming disposition had 
made him extremely popular with both the public and 


his fellow fivers 


A Seven-ton Giant Reptile Seven Million 
Years Old 

y ETWEEN seven and ten million years ago, in what 

Dis known as the Jurassie Age, there lived a group 
of giant reptiles called Dinosaurs, one family of which, 
the Stegosauridse, or plated lizards, is perhaps the most 
fantastic and curious in all natural history. The most 
perfect and complete fossilized skeleton of the genus 
Stegosaurus, a smaller branch of this remarkable fam- 
ily group, is on exhibition in the new building of the 
t. S. National Museum, at Washington, just as it was 
found and dug out of the sandstone rock. Near at hand 
is a natural size and very lifelike restoration in papier- 
mache 


one the horrors 


so weird and monstrous in appearance as to give 


Back in the very early days of the world this armor- 
plated lizard-like monster dwelt in the western part of 
the United States in what is now the eastern slope of 
the Rocky Mountains, although at that time the moun- 
tains did not exist. He roamed about in the marsh and 
swamp lands of that region, feeding on the tropical 
grasses and plants, the fossil remains of which are 
found buried with his skeleton. The specimen men- 
tioned above comes from Quarry No. 1, in Fremont 
County, near Canyon City, Col., 
Mr. M. P 


were written from time to time, but it was not assem- 


where it was found by 
Felch in 1885. Brief articles concerning it 
bled and mounted until two years ago, and never com- 
With the exception of 
the removal of some of the sandstone which surrounds 


} 


pletely described until recently 


this valuable specimen, it has been left in the position 
in which it was discovered so that the relation of the 
various bones and skin armor may be seen and studied 
by scientists. In order that the lower side of the skel- 
eton and the back plates may be seen, two mirrors have 
been placed beneath it in such a manner as to reflect 
the exact structure and location of the various bones 
rhe undisturbed position of the bones and the sur- 
rounding sandstone indicate that this monster died in 
the water or on the bank of a stream, and from some 
natural cause. It is possible that the carcass floated 
down the stream, as the arrangement of the different 
bones and spine plates indicates a gradual washing and 
tipping over, rather than the crushing action of a heavy 
ree lhe skeleton is quite complete and lies partly 
side and back, with nearly all the bones in their 
e positions, rendering it of infinite value to scien- 
tists for study and as a reference type. 


In life is peculiar reptile of such gigantic proportions 
must presented a forbidding appearance; it meas- 
ures abou iineteen feet in length, was evidently over 


eleven feet height at the hips, and was covered with 
a very touch and horny seale-like skin, studded here 


and there with bony buttons or knobs of armor. Along 


its back were arranged great sharp-edged plates set 
alternately and projecting upward like the teeth of a 
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huge saw. This odd armor-plate extended from the 
small wedge-shaped reptilian head all the way back and 
well down the tapering lizard-like tail, which was 
tipped with four long, sharp spines. Its legs were not 
unlike those of a lizard or other reptile, except that the 
fore legs were rather short and much weaker than the 
hind ones, an indication that the great animal could sit 
uy like a kangaroo, and perhaps descended from a 
From a study of its teeth it has been 
determined that this prehistoric beast was a_ plant 
habitat. Further investi- 
gation of its head, which is so small as to be quite out 
of proportion to its massive body, reveals the fact that 
Although the body of the 


Stegosaurus is supposed to have weighed more than 


bipedal ancestor 


eater, as is suggested by its 


it had searcely any brain. 


that of an elephant, the brain of the latter is fifty times 
as heavy, which fact offers an excuse for the immense 
amount of defensive armor with which it was equipped, 
making it practically impregnable as far as its enemies 
were concerned, provided it had any. Its bones alone 
weigh nearly a ton, and it has been estimated that in 
life the Stegosaur weighed between seven and ten tons. 
A very complete scientific treatise on this interesting 
group of extinct giant reptiles by Mr. Charles W. Gil- 
more, assistant curator of fossil reptiles, has just been 
published by the U. S. National Museum in the form of 
a bulletin, the edition of which has been distributed to 
libraries and to scientific and educational institutions. 


New Gasoline Engine Drive 

O carry out gasoline engine drive upon various ma- 

chines which are subject to irregular working, that 
is, giving rise to shocks at full load and full speed, a 
belt drive was preferred to couple the motor, for in- 
stance, to a thresher. When a brusk shock occurs, the 
belt can slip on the pulley or even fly off, and this 
avoids harm to the mechanism and breakage of parts. 
Realizing the great advantage which would be gained 
by a direct coupling of motor to thresher and mounting 
the motor on the same, instead of spending time to set 
up motor and thresher separately and line up pulleys 
and belting, a special patented motor combination due 
to Allart and Savarit is made by the Paris De Dion 
works. While the use of belt drive can be retained in 
permanent plants, it will be seen that the direct drive 
is a great improvement in portable machines. The prob- 
lem of direct coupling on the class of machine we re 
ferred to above has been now successfully solved by the 
inventors. <A flat circular box contains a differential 
mechanism, with means for slipping on to the end of 
the machine shaft in place of the usual pulley, such box 
being then bolted on the side of the thresher, and a 
short universal joint rod connects the differential to the 
gasoline motor, which is also mounted against the side 
of the machine The motor drives the set of satellite 
gears. One of the principal gears drives the machine 
shaft, and on the second large gear is a brake shoe. 
Brake is set by lever to make its effect equal to what 
is needed to run the machine (or somewhat higher), 
but the brake action is adjusted to be less than the 
maximum of the motor. Normally the motor runs the 
machine only, for the brake part has the higher effect 
and is hence idle. But in case of sudden resistance 
given by the machine, the other side comes into play, 
that is, the brake wheel is now driven instead of the 
machine. Such device, while keeping always in gear, 
runs with constant speed of the motor, or in other 
words constant power, this being a great advantage. 


The Current Supplement 

HE discoveries of the last few years have shown 

that an atom is quite a world in itself, and as the 
properties of atoms are of importance in so many 
branches of science, the article on Recent Evidence for 
the Existence of the Nucleus Atom, in the current 
issue of the ScrENTIFIC AMERICAN SUPPLEMENT, No. 2047, 
for March 27th, 1915, will be read with more than usual 
interest. Watching the Earth Revolve describes a sim- 
ple instrument that enables us to directly observe and 
measure the revolution of the earth. The Economies 
of Home Lighting surveys the various systems of light- 
ing, and makes comparisons of cost of direct value to 
every householder. The Science of the Tariff tells of 
one of the ways in which science has been called to 
An Airship in the Field is 
the personal story of a member of the crew of a big 
Zeppelin, 


the aid of the Government. 


German describing a voyage of observa- 
tion. Photographing Projectiles gives a series of pic- 
tures illustrating a experiments in this 
interesting field, together with useful notes. Making 


Steel by Electricity illustrates the construction of the 


series of 


most important furnaces devised for this important 
branch of manufacture, together with many details and 
much valuable information. There is an interesting 
story on the history of*the celebrated “Damascus” 
sword blades, and the article on the Reaction of the 
Planets Upon the Sun is concluded, besides much other 


information. 
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Correspondence 


The editors are not responsible for statements made 
in the correspondence column. Anonymous communi- 
cations cannot be considered, but the names of corre- 


spondents will be withheld when 80 desired.] 


California’s Horse-power Formula 
To the Editor of the Screntiric AMERICAN : 

I desire to call your attention to a misprint in the 
ScrenTiIFIC AMERICAN, issue of January 30th, page 95, 
column 2, under the caption “California Has a New 
Horse-power Formula.” 

The formula should read. 

HP = 0.224 ND (D+L) 
with the same notation as published. 
San Francisco, Cal. J. P. Zrrr. 


Light from Film-pack Paper 
To the Editor of the SclENTIFIC AMERICAN: 

Referring to the letter “Light from Electricians’ 
Tape,” it may interest your correspondent to know that 
this light also appears in stripping the black paper from 
film-pack films preparatory to development. In this 
case, of course, one’s eyes are accustomed to the pitch 
blackness of the dark room, and so the slightest glim- 
mer would be discernible, but I think the light is fully 
as intense as that given off by the adhesive tape. 

New York city. A. F. L. 


A Projectile for Destroying Dirigibles 
To the Editor of the ScreENTIFIC AMERICAN: 

1 note in your issue of December 5th, 1914, a projectile 
useful in the destruction of dirigibles, also in your 
number of February 13th, in which you show cuts of 
a projectile which penetrates the balloon fabric and at 
the same time explodes. I wish to say that several 
years ago I submitted to the United States Navy at 
Washington, D. C. 
incendiary projectile useful in the destruction of dirigi- 
bles. The same on piercing the fabric would open 
knife blades and cut their way through the fabric. The 
opening of the knife blades causes certain fulminates to 


drawings and specifications of an 


ignite or explode the gases in the bag contained therein. 
Trenton, N. J G. Guy MULLER. 


How the Late Charles M. Hall Became 
Interested in Aluminium 


To the Editor of the SctentiFic AMERICAN: 

I notice that in a recent issue of the ScrEeNTIFIC 

AMERICAN you make mention of the death of Charles M. 
Jall, of aluminium fame. 

You, might be interested to know that it was the read- 
ing of the ScieNTIFIC AMERICAN that first interested Mr. 
Hall in a method of extracting aluminium from the clay 
earths. 

I distinctly remember being at his father’s home in 
the fall of the year 1880, when he was about sixteen 
years of age. One Sunday afternoon, in taking a walk 
with him, he explained to me that there was a valuable 
metal contained in the clay which abounds in northern 
Ohio, with many of the qualities of copper, and that if 
a cheap method of extracting the same could be found, 
the metal would be of very great use in the arts. Al- 
though he was a little older than myself, I expressed 
my incredulity, but he assured me that he had read 
about the matter in the ScreNTIFIC AMERICAN and it 
could be depended upon. 

I think there is no question but that beginning from 
his perusal of the ScrenTIFIC AMERICAN when he was a 
mere boy, he never gave up his determination to find a 
method for the production of aluminium uutil he, while 
still a very young man, succeeded in his purpose. 

Manchester, Iowa. E. B. STices. 


Ventilating the New Subways 
To the Editor of the Screnturic AMERICAN: 

[ have given considerable attention to the subways 
as to the easiest and best method of ventilating them 
and make the air as pure as we breathe in the streets, 
since the first tube was built to the present tubes in 
course of construction in the city of New York. 

Take the Seventh Avenue and Broadway tubes, 
where improvements in ventilating could be easily in- 
Stalled at a small expense over the original cost. 

The openings into the tubes for entrances and exits 
will probably be similar to the other tubes, each about 
from 4 feet wide to 8 feet high, through which the air 
will pour in, and in order to give perfect vent to the 
tubes, use pipes 2 and 4 feet in diameter 15 feet high 
from the ground, with a goose-neck top; place near the 
eutter on the sidewalk or against the houses, and run 
pes of the same dimensions from the side of the tube 
and connect with the pipes above the sidewalk, and in 
each opening into the tube for the pipes a fan should 
bé installed, to cause a circulation. Stations five blocks 
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apart, with two openings for exits and two openings 
for entrances on one side of the avenue or street and 
the same number on the other side, making eight open- 
ings in all, each 4 by 8 feet, on each side of the tube on 
the street between stations; there should be eighteen 
goose-neck pipes, 2 by 4 feet in width, and you will 
have a subway free from all bad odors, the smoke 
from fires and oppressive heat, and the air in the tubes 
will be as pure as we breathe in the street. Fans must 
be used to cause a suction in the pipes; without fans 
the wind will blow down. 

If the pipes are 15 feet high above the walk, the tops 
would not be tampered with, and no rubbish could be 
thrown within. Goose-neck tops prevent down draughts 
to a considerable degree. 

The above plans would not suffice where sidewalk 
ventilators are installed. There would have to be more 
pipes used unless the gratings were covered. 

New York city. J. WesLey SMITH. 


Sir Hiram Maxim on the Maxim Gun in War 


To the Editor of the Scienriric AMERICAN : 

I am sending you inclosed a newspaper cutting and 
also a note that was handed in to me by Mr. D. George 
Collins, a very important business man, who has great 
influence in political matters. Like myself he is a 
chevalier of the Legion of Honor. 

On Sunday last a soldier from the front called at 
my residence. He had been wounded and had returned 
home. He said he wished to see the inventor of the 
Maxim gun before he returned to the front. He told 
us that on the Kaiser's birthday the Germans charged 
in solid formation, their object being to rush the Eng- 
lish trenches and bayonet the defenders, but the Brit- 
ish had three Maxim guns concealed and ready for 
them, and when they suddenly opened fire the stream 
of bullets cut regular canals through the Germans and 
that very few of them escaped. He said from his own 
experience at the front he believed that more than 
one half of the casualties of the present war were due 
to the Maxim gun. He said that if they had not had 
the Maxim guns they would have stood no chance 
whatsoever against the enormous German forces that 
were sent against them. The Maxim gun, without ques- 
tion, had saved the situation. He asked permission to 
shake hands with me. Hiram 8S. MAXIM. 

West Norwood, London, 8.E. 

P. S.—An English officer has said that the Maxim 
gun lends itself much more to the defense than to the 
attack. H. S. M. 

[The following is the cutting sent by Sir Hiram 
Maxim: “In Paris last week I met an officer who stated 
that in one of the big engagements the English had fif 
teen Maxim guns. They were masked by lines of British 
infantry. The Germans attacked in swarms, and as 
they came within short range the British soldiers 
opened out, fell back, and the Maxim guns in three 
minutes left dead 5,000 of the Germans. The Germans 
did not expect the guns to be concealed behind the ranks 
of soldiers.”—D. George Collins, February 9th, 1915.] 


Acoustics of Auditoriums 
To the Editor of the Screntiric AMERICAN : 

“Acoustics of Auditoriums,” by F. R. Watson, in Sup- 
PLEMENT, No. 2031, was interesting to me, from the fact 
that in 1889 I had the privilege of hearing a Mormon 
elder in the Tabernacle at Salt Lake, where, as is well 
known, a pin dropped at the pulpit can be heard in 
the extreme rear. On my way to Philadelphia it oc- 
curred to me that few buildings possessed those acoustic 
properties. Not being scientifically educated, I must 
tell you in common language what I reasoned out in 
188$—then a young man—which may help some builder. 

The ideal building for the easy flow of sound waves 
is hemispherical, and it also is equally valuable to 
the return or echo waves. Curtains and wall orna- 
ments retard the return of echo waves, but they also 
prevent the easy flow of the original waves from the 
stage. So that walls free of draperies are nearer the 
ideal. To produce an echo in a hall or auditorium the 
sound waves first reach the extreme rear and returning 
mix with either their own waves traveling sidewise or 
with new sound waves, which are stronger, forcing them 
to the sides of the building. I coneluded then that 
the nearest approach to the perfect auditorium would 
be a hemisphere, without draperies on walls, and stand- 
ing on stage looking toward audience, all lines would be 
streamlines, or as I said in 1889, lines of beauty; and 
standing at rear, looking toward stage, all lines would 
be irregular; also at rear, equidistant along both sides, 
would be a recess or alcove. Looking from the stage no 
break in the walls or ceiling would be noticeable. The 
sounds would travel unobstructedly ; looking from the 
rear the walls and ceiling would resemble somewhat 
the gills of a fish, which would prevent to a great extent 
echo waves. A building so constructed would, I think, 
make it difficult for the original sound waves to reach 
the stage from the rear, if the orator stood at the rear 
and tried to make his words reach the stage. A build- 
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ing constructed on those lines would also open up a new 
world for the artistic painter. 

A smooth rear wall helps the echo waves. The alcove 
or recess I mention would be in center rear wal! as a 
“sound catcher.” When the sound waves reach the 
rear wall they have performed their duty and should 
die there. T. BK. Peiusies. 

Jack Wade, Alaska. 


Musical Pitch to the Eleventh Decimai 


To the Editor of the Sctentiric AMERICAN: 

In your December 26th, 1914, issue is a communica 
tion from Mr. E. H. Hawley giving the vibration num 
bers of the notes of the equally tempered musical scale. 
This is based on international a’ with 435 vibrations per 
second. The long strings of figures after the decimal! 
points look so important that it seems in order to call 
attention to the futility of such calculations, aad the 
fact that they have no significance musically. Let us 
consider the c” 517.30509506692. If this c” ts 
sounded with the a’ 435 an imperfect minor third re- 
sults, since the perfectly harmonious minor third should 
make 522 vibrations per second (6/5 equals 522/435). 
In other words this equally tempered minor third is 
sufficiently flat to produce nearly five beats in a sec- 
ond. If the table gave the vibration number of ¢ as 
517.30509506693 (last figure three instead of two) this 
c” would be a higher pitch than the c” figured by Mr. 
Hawley, and would make one vibration more in one 
hundred billion seconds. As there are only 86,490 
seconds in a day the two e”’s if sounded continu- 
ously together would require well over 3,000 years for 
each beat. It is hard to see how figures in this class 
ean properly apply to any musical problems, practical 
or theoretical. 

1+ would appear also that the vibration numbers 
given for the siren disk of the “optephone” are merely 
copied from the extended table already discussed with 
out regard for the established practice when discarding 
decimal figures. As the optophone will have a certain 
whole number of holes in each cirele, the vibration 
numbers cannot be made to correspond so closely to 
the figures of the equally tempered musical scale. 

Schenectady, N. Y. Joun B. Tayior. 


How to Make Carbon Positives 
To the Editor of the ScrentTiFiC AMERICAN: 

The following method of making positives on glass is 
an adaptation of the well-known gum _ bichromate 
process. Briefly, it consists of making gum bichromate 
prints on ground glass, then varnishing the latter to 
give the required transparency. 

Coating: Coat with the following: 

(A) Potassium bichromate (saturated sol.), % ounce. 

(B) Gum arabic (saturated sol.), 1 ounce 

(C) Lamp-black (or equivalent color), 40 grains 

B is prepared by suspending 2 ounces of ciear gum 
contained in a muslin sack in six ounces of distilled 
water. Allow to stand for at least twenty-four hours. 
Mix A and B. Tut the lamp-black on a clean ground 
glass, add a little of the gum solution, and grind with 
a glass strip to a uniform consistency. After grinding 
carefully and thoroughly, mix this with the remainder 
of the solution. 

Coat the ground glass surface of the plates with a 
camel's hair brush, using just enough ef the solution in 
each instance to give a uniform dark gray tint when 
viewed by transmitted light. A second seft brush should 
be used to even the coating as much as possible so as 
to obliterate brush marks which would show in the 
finished print. The coated plate must not be opaque in 
any part. The plate should be dried in the dark, which 
takes only a few minutes to accemplish. The writer 
uses a small bake oven placed near a stove as a drying 
oven. 

Exposure: An average negative will require from 
three to five minutes in bright sunlight 

Development: Soak in cold water for several min- 
utes, then gradually raise the temperature of the water 
until development begins. The exposure should be so 
timed that development proceeds automatically, as any 
mechanical assistance other than moving the plate 
gently through the water will destroy the finer details. 
Because of the rigid glass backing, the image is easily 
destroyed by even a slight touch of a soft brush. Hence, 
soak the plate face down, for several hours if neen be, 
until finished. : 

When the development is completed, dry and varnish 
with a quickly drying pale oil varnish. Pour a pool of 
varnish on the center of the plate, allow to flow over 
the entire surface, drain, and dry face up in a place 
protected from dust. Mount in cardboard frames with 
passe-partout binding. 

Some causes of failure: Brush marks are due to 
uneven coating. Loss of detail, or damaged image, may 
be due to rough handling in development. Too thick a 
coating of gum-pigment results in the film’s peeling off 
in development. Craupe C, Kr irxcer. 

Department of Chemist: lowa State Colleg 

Ames, lowa, 
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é to om ike The ist grew more pronounced a 
the } ent ! ‘ nu o that the men could not 
ke« t tre} feet ' ‘ forced ft remain igi t 
ti evat i the structure iver moment the 
expect ‘ iisson to heel over ml throw them ints 
thee ‘ At iW however thes vere rescued f ! 
their ym i tion by one of the construction boat 
After m we nonths of work, when it began 
anol {f the effort of the builders would be crowned 
wit! man i terrible gale 1rose The met 
he m ind. but when thev looked 
tl ! ext orning they could om 
isso which had disappeared beneath the 
wu 
Phi Orn ittempt, however, proved 1ecessful 
thougl er time it looked a if the ea would 
iZ ob then f victory This second iisson Wa 
certal i mighty structure, measuring 46 feet by 56 
fi 1 te ing over 60 feet | ! le iw | 
it i ilone weighed 245 tor rd with the 
our it board the weight w brought up to some 
i ton it was taken out to the site in chargé of 
iug but viden thunderstorm coming ot the u 
wieldy ructure broke oose and wa washed ashore 
At inst, however ifter many vexatious delays, it wa 
ied and pushed, nudged and coaxed, to the propet 
port liere t wa unk, the water pumped out ind 
the met i end xe into the lower chamber removed 
the sand to allow its edge to k deeper and deeper into 
the bank At the end of twelve months the bottom of 
the ! ‘ buried 73 feet below low-water mark 
and its weil reased to me 4350 tous rhen, to 
prevent erosion, huge mattresses of brushwood were sunk 
around the base of the tower, held down by boat-load 
of broket tone For this protective work alone ove! 
176.000 cubic feet of brushwood and 600 tor of bloel 
stone were requisitioned The tower rise I ‘ t 
7h feet above the top of the caisson o there is as much 
Delo the irftace a there is above 
Three years iter the United State icghthouse engi 
eers planted an iron tower on Fourtee Foot Bank, over 


three miles from the shores of Delaware Bay, in twenty 


feet of water As in the case of the Rothersand struc 
ture, a large caisson was built o hore towed out to 
the site, and sunk It proved a troublesome and weary 
piece of work, and a most anxious time for all con 
cerned, The caisson refused to settle down properly ot 
the shoal, tilting dangerously to one side, and it wa 

! the employment of heavy weights and by virtually 
creating a bed for it that serious trouble was averted 
When the huge tub had righted itself concrete 

poured inte if forming a olid ei r roc t 
the sand, and a rm and free from vibration a i eral 
ite core Upon this foundation rise a cireulat 


tower, upon which is perched a house for the keepers, 


the whole being crowned by a lante 


The engineer latest conquest In crowning a danger 
ous shoal wit! permanent light is the recently-com 
pleted beace known as the One-Fathom Bank light 


house in the Straits of Malacea, in the East Indies, some 


sixteen mil ff the coast Until quite recently the 
waters here guarded by a lightship, but the posi 
tion is very ' ind so exposed to the full fury of the 


galex that the vessel frequently dragged her anchors, so 


that the warning beacon became somewhat uncertain 


in this particular instance, however, the caisson idea 


was abandoned d recourse was had to piles, disposed 
in tw oneentric rings, the whole being well braced to 
gether When stated that the pile vo down ints 
the sand till ti touch solid rock at a depth of 2S feet 


and have each a total length of some 65 feet, it will be 


n that their transference to the site and the driving 


“% 
of them into the sea-bed was po mean feat 

The piles, which were made of steel and were hollow 
were, in fact, floated to the scene of operations by bar 
rel» Here the were raised and driven home, the final 
blows being delivered by a “monkey” weighing two and 
a half tor dropping from a height of four feet As 
the piles disappeared into the sea-bed, they were length 
ened by the attachment of further sections Into them 
conerete was the wured These piles support a plat 
form me twenty feet above the surface of the ocean 
upon which stand 1 pretty two-story dwelling, where 
the keeper and where « stores and oil are kept 
Thirty feet hove this, held af eight columns, 


comes the lantern 


A New Engineering Medal 
I PFONARD ¢ WASON, who has just le ‘ 


American Concrete Instit 


eres t « awarded annually by 
stitute t e au f the best paper submitted t 
Institute during tl ! Competition is restricted 


member must be original in every re 


spect and published elsewhere All 
papers submitted ¢ I ite for publication in the 


annual volume xi competition, but the 


board has the pri ‘ f ding the medal any 
year in which no papers of suff nt rit are pre 


Renied 
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Another Aviator Perishes 
pe be obliged to reeord the death of another aviator 
d especially one of the ability and character of 


a matter of great regret, but can 


t 


rd be a surprise to those who have witnessed the 
‘ tional feats of this brilliant performer Beachey 
is drowned at San Francisco on March 14th, when 


he wings of his monoplane collapsed as he was making 


e of his terrific vertical dives, and he sank in the 
iters of the bay strapped to the remains of his ma- 
hime rhe fatal drop was made from a height of about 


(M") feet at the Panama-Pacific Exposition, and after 
plunging for a great distance head down he attempted 
toe straighten his machine out for his usual graceful 
anding, when the wings of his new monoplane, a ma 
hime f his own design, and of excessively light pro 
portions, crumpled up under the terrific strain, and 
turning over and over, he fell helplessly into the water. 
He had 


performed this feat repeatedly with bi 


planes; and with his new monoplane, which was the 
fastest machine he had handled, he had a few min- 
tes before the accident successfully looped the loop 
ad mack n upside down flight Ile was considered 


the most formidable rival of the Frenchman, Pegoud, 
is a stunt performer; and in this connection it may be 
noted that it is claimed that Beachey had the loops, 
spirals, and dives that made Pegoud famous all figured 
out long before the latter performer startled the world 
with these feats, but his backers persistently refused to 
permit him to carry out his plans until Pegoud had 
proved them possible 

Beachey was one of the earliest air men, having per- 
formed for a number of years with little exhibition 
ing the well-known cigar-shaped bag, but 

did not take up the work with planes for several 
ears after these new craft had become well known, but 
ilmost immediately assumed a leading position as one 
f the most skillful and daring aviators in the world. 
Reachey was only 31 at the time of his death, but his 
rilliant feats and modest, unassuming disposition had 
made him extremely popular with both the public and 


is fellow fivers 


A Seven-ton Giant Reptile Seven Million 
Years Old 
RB ETWEEN seven and ten million years ago, in what 
Dis known as the Jurassic Age, there lived a group 
of giant reptiles called Dinosaurs, one family of which, 
the Stegosaurids, or plated lizards, is perhaps the most 
The most 


fossilized skeleton of the genus 


fantastic and curious in all natural history 
perfect and complete 
Stegosaurus, a smaller branch of this remarkable fam- 
ily group, is on exhibition in the new building of the 
tL. S. National Museum, at Washington, just as it was 
found and dug out of the sandstone rock. Near at hand 
is a natural size and very lifelike restoration in papier- 
mache, so weird and monstrous in appearance as to give 
one the horrors 

Back in the very early days of the world this armor- 
plated lizard-like monster dwelt in the western part of 
the United States in what is now the eastern slope of 
the Rocky Mountains, although at that time the moun- 
tains did not exist. He roamed about in the marsh and 
swamp lands of that region, feeding on the tropical 
grasses and plants, the fossil remains of which are 
found buried with his skeleton. The specimen men- 
tioned above comes from Quarry No. 1, in Fremont 
County, near Canyon City, Col, where it was found by 
Mr. M. P. Felch in 1885, 


were written from time to time, but it was not assem- 


Brief articles concerning it 


bled and mounted until two years ago, and never com- 
pletely deseribed until recently. With the exception of 
the removal of some of the sandstone which surrounds 
tl 
in which it was discovered so that the relation of the 


valuable specimen, it has been left in the position 


various bones and skin armor may be seen and studied 
by scientists. In order that the lower side of the skel- 
eton and the back plates may be seen, two mirrors have 


been placed beneath it in such a manner as to reflect 


the exact structure and location of the various bores. 
rhe undisturbed position of the bones and the sur- 
rounding sandstone indicate that this monster died in 
the water or on the bank of a stream, and from some 
natural cause. It is possible that the carcass floated 
down the stream, as the arrangement of the different 
bones and spine plates indicates a gradual washing and 
tipping over, rather than the crushing action of a heavy 
force. The skeleton is quite complete and lies partly 
on its side and back, with nearly all the bones in their 
relative positions, rendering it of infinite value to scien- 
ists for study and as a reference type. 
In life this peculiar reptile of such gigantic proportions 
presented a forbidding appearance; it meas- 


ires about nineteen feet in length, was evidently over 
eleven feet height at the hips, and was covered with 
a very te ind horny secale-like skin, studded here 


and there with bony buttons or knobs of armor. Along 


irranged great sharp-edged plates set 
alternately and projecting upward like the teeth of a 


its back wer 
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huge saw. This odd armor-plate extended from the 
small wedge-shaped reptilian head all the way back and 
well down the tapering lizard-like tail, which was 
tipped with four long, sharp spines. Its legs were not 
unlike those of a lizard or other reptile, except that the 
fore legs were rather short and much weaker than the 
hind ones, an indication that the great animal could sit 
up like a kangaroo, and perhaps descended from a 
bipedal ancestor. From a study of its teeth it has been 
determined that this prehistoric beast was a_ plant 
eater, as is suggested by its habitat. Further investi- 
gation of its head, which is so small as to be quite out 
of proportion to its massive body, reveals the fact that 
Although the body of the 
Stegosaurus is supposed to have weighed more than 
that of an elephant, the brain of the latter is fifty times 


it had searcely any brain. 


as heavy, which fact offers an excuse for the immense 
amount of defensive armor with which it was equipped, 
making it practically impregnable as far as its enemies 
were concerned, provided it had any. Its bones alone 
weigh nearly a ton, and it has been estimated that in 
life the Stegosaur weighed between seven and ten tons. 
A very complete scientific treatise on this interesting 
group of extinct giant reptiles by Mr. Charles W. Gil- 
more, assistant curator of fossil reptiles, has just been 
published by the U. S. National Museum in the form of 
a bulletin, the edition of which has been distributed to 
libraries and te scientific and educational institutions. 


New Gasoline Engine Drive 

O carry out gasoline engine drive upon various ma- 

chines which are subject to irregular working, that 
is, giving rise to shocks at full load and full speed, a 
belt drive was preferred to couple the motor, for in- 
stance, to a thresher. When a brusk shock occurs, the 
belt can slip on the pulley or even fly off, and this 
avoids harm to the mechanism and breakage of parts 
Realizing the great advantage which would be gained 
by a direct coupling of motor to thresher and mounting 
the motor on the same, instead of spending time to set 
up motor and thresher separately and line up pulleys 
and belting, a special patented motor combination due 
to Allart and Savarit is made by the Paris De Dion 
While the use of belt drive can be retained in 
permanent plants, it will be seen that the direct drive 


works 


is a great improvement in portable machines. The prob- 
lem of direct coupling on the class of machine we re 
ferred to above has been now successfully solved by the 
inventors. <A flat circular box contains a differential 
mechanism, with means for slipping on to the end of 
the machine shaft in place of the usual pulley, such box 
being then bolted on the side of the thresher, and a 
short universal joint rod connects the differential to the 
gasoline motor, which is also mounted against the side 
of the machine. The motor drives the set of satellite 
gears. One of the principal gears drives the machine 
shaft, and on the second large gear is a brake shoe. 
Brake is set by iever to make its effect equal to what 
is needed to run the machine (or somewhat higher), 
but the brake action is adjusted to be less than the 
maximum of the motor. Normally the motor runs the 
machine only, for the brake part has the higher effect 
and is hence idle. But in case of sudden resistance 
given by the machine, the other side comes into play, 
that is, the brake wheel is now driven instead of the 
machine. Such device, while keeping always in gear, 
runs with constant speed of the motor, or in other 
words constant power, this being a great advantage. 


The Current Supplement 

HE discoveries of the last few years have shown 

that an atom is quite a world in itself, and as the 
properties of atoms are of importance in so many 
branches of science, the article on Recent Evidence for 
the Existence of the Nucleus Atom, in the current 
issue of the ScrenTIFIC AMERICAN SUPPLEMENT, No. 2047, 
for March 27th, 1915, will be read with more than usual 
interest. Watching the Earth Revolve describes a sim- 
ple instrument that enables us to directly observe and 
measure the revolution of the earth. The Economies 
of Home Lighting surveys the various systems of light- 
ing, and makes comparisons of cost of direct value to 
The Science of the Tariff tells of 
one of the ways in which science has been called to 
the aid of the Government. An Airship in the Field is 
the personal story of a member of the crew of a big 


every householder. 


German Zeppelin, describing a voyage of observa- 
tion. Photographing Projectiles gives a series of pic- 
series of experiments in this 
interesting field, together with useful notes. Making 
Steel by Electricity illustrates the construction of the 
most important furnaces devised for this important 


tures illustrating a 


branch of manufacture, together with many details and 
much valuable information. There is an interesting 
story on the history df the celebrated “Damascus” 
sword blades, and the article on the Reaction of the 
Planets Upon the Sun is concluded, besides much other 


information. 
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Correspondence 


The editors are not responsible for statements made 
in the correspondence column, Anonymous communi- 
cations cannot be considered, but the names of corre- 


spondents will be withheld when 80 desired.) 


California’s Horse-power Formula 
To the Editor of the Screntiric AMERICAN : 

I desire to call your attention to a misprint in the 
ScrENTIFIC AMERICAN, issue of January 30th, page 95, 
column 2, under the caption “California Has a New 
Horse-power Formula.” 

The formula should read. 

HP = 0.224 ND (D+ L) 
with the same notation as published. 
San Francisco, Cal. J. P. Zrpr. 


Light from Film-pack Paper 
To the Editor of the SclenTIFIC AMERICAN: 

Referring to the letter “Light from Electricians’ 
Tape,” it may interest your correspondent to know that 
this light also appears in stripping the black paper from 
film-pack films preparatory to development. In_ this 
case, of course, one’s eyes are accustomed to the pitch 
blackness of the dark room, and so the slightest glim- 
mer would be discernible, but I think the light is fully 
as intense as that given off by the adhesive tape. 

New York city. A. FF. 


A Projectile for Destroying Dirigibles 
To the Editor of the ScrENTIFIC AMERICAN : 

I note in your issue of December 5th, 1914, a projectile 
useful in the destruction of dirigibles, also in your 
number of February 13th, in which you show cuts of 
a projectile which penetrates the balloon fabric and at 
the same time explodes. I wish to say that several 
years ago I submitted to the United States Navy at 
Washington, ID. C., 
incendiary projectile useful in the destruction of dirigi- 
bles. The same on piercing the fabric would open 
knife blades and cut their way through the fabric. The 
opening of the knife blades causes certain fulminates to 


drawings and specifications of an 


ignite or explode the gases in the bag contained therein. 
Trenton, N. J. G. Guy MILLER. 


How the Late Charles M. Hall Became 
Interested in Aluminium 


To the Editor of the Sctentiric AMERICAN 

I notice that in a recent issue of the ScrenTiric 
AMERICAN you make mention of the death of Charles M. 
Dall, of aluminium fame. 

You might be interested to know that it was the read- 
ing of the ScieNTiIFIC AMERICAN that first interested Mr. 
Hall in a method of extracting aluminium from the clay 
earths 

I distinctly remember being at his father’s home in 
the fall of the year 1880, when he was about sixteen 
years of age. One Sunday afternoon, in taking a walk 
with him, he explained to me that there was a valuable 
metal contained in the clay which abounds in northern 
Ohio, with many of the qualities of copper, and that if 
a cheap method of extracting the same could be found, 
the metal would be of very great use in the arts. Al}- 
though he was a little older than myself, I expressed 
my incredulity, but he assured me that he had read 
about the matter in the ScrentTiric AMERICAN and it 
could be depended upon. 

I think there is no question but that beginning from 
his perusal of the Scrmntiric AMERICAN when he was a 
mere boy, he never gave up his determination to find a 
method for the production of aluminium uutil he, while 
still a very young man, succeeded in his purpose. 

Manchester, Iowa. E. B. STILes. 


Ventilating the New Subways 
To the Editor of the Screntirric AMERICAN: 

I have given considerable attention to the subways 
as to the easiest and best method of ventilating them 
avd make the air as pure as we breathe in the streets, 
since the first tube was built to the present tubes in 
course of construction in the city of New York. 

Take the Seventh Avenue and Broadway tubes, 
where improvements in ventilating could be easily in- 
stalled at a small expense over the original cost. 

The openings into the tubes for entrances and exits 
will probably be similar to the other tubes, each about 
from 4 feet wide to 8 feet high, through which the air 
Will pour in, and in order to give perfect vent to the 
tubes, use pipes 2 and 4 feet in diameter 15 feet high 
from the ground, with a goose-neck top; place near the 
eutter on the sidewalk or against the houses, and run 
Iipes of the same dimensions from the side of the tube 
and connect with the pipes above the sidewalk, and in 
each opening into the tube for the pipes a fan should 
be installed, to cause a circulation. Stations five blocks 
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apart, with two openings for exits and two openings 
for entrances on one side of the avenue or street and 
the same number on the other side, making eight open- 
ings in all, each 4 by 8 feet, on each side of the tube on 
the street between stations; there should be eighteen 
goose-neck pipes, 2 by 4 feet in width, and you will 
have a subway free from all bad odors, the smoke 
from fires and oppressive heat, and the air in the tubes 
will be as pure as we breathe in the street. Fans must 
be used to cause a suction in the pipes; without fans 
the wind will blow down. 

If the pipes are 15 feet high above the walk, the tops 
would not be tampered with, and no rubbish could be 
thrown within. Goose-neck tops prevent down draughts 
to a considerable degree. 

The above plans would not suffice where sidewalk 
ventilators are installed. There would have to be more 
pipes used unless the gratings were covered. 

New York city J. WESLEY SMITH. 


Sir Hiram Maxim on the Maxim Gun in War 


To the Editor of the Screnriric AMERICAN: 

I am sending you inclosed a newspaper cutting and 
also a note that was handed in to me by Mr. D. George 
Collins, a very important business man, who has great 
influence in political matters. Like myself he is a 
chevalier of the Legion of Honor. 

On Sunday last a soldier from the front called at 
my residence. He had been wounded and had returned 
home. He said he wished to see the inventor of the 
Maxim gun before he returned to the front. He told 
us that on the Kaiser's birthday the Germans charged 
in solid formation, their object being to rush the Eng- 
lish trenches and bayonet the defenders, but the Brit- 
ish had three Maxim guns concealed and ready for 
them, and when they suddenly opened fire the stream 
of bullets cut regular canals through the Germans and 
that very few of them escaped. He said from his own 
experience at the front he believed that more than 
one half of the casualties of the present war were due 
to the Maxim gun. He said that if they had not had 
the Maxim guns they would have stood no chance 
whatsoever against the enormous German forces that 
were sent against them. The Maxim gun, without ques- 
tion, had saved the situation. He asked permission to 
shake hands with me. Hiram S. MAXIM. 

West Norwood, London, S.E. 

P. S.—An English officer has said that the Maxim 
gun lends itself much more to the defense than to the 
attack. H. 8S. M. 

[The following is the cutting sent by Sir Hiram 
Maxim: “In Paris last week I met an officer who stated 
that in one of the big engagements the English had fif- 
teen Maxim guns. They were masked by lines of British 
infantry. The Germans attacked in swarms, and as 
they came within short range the British soldiers 
opened out, fell back, and the Maxim guns in three 
minutes left dead 5,000 of the Germans. The Germans 
did not expect the guns to be concealed behind the ranks 
of soldiers.”"—D. George Collins, February 9th, 1915.] 


Acoustics of Auditoriums 
To the Hditor of the Screntiric AMERICAN :‘ 

“Acoustics of Auditoriums,” by F. R. Watson, in Sup- 
PLEMENT, No. 2081, was interesting to me, from the fact 
that in 1889 I had the privilege of hearing a Mormon 
elder in the Tabernacle at Salt Lake, where, as is weil 
known, a pin dropped at the pulpit can be heard in 
the extreme rear. On my way to Philadelphia it oc- 
curred to me that few buildings possessed those acoustic 
properties. Not being scientifically educated, I’ must 
tell you in common language what I reasoned out in 
1889—then a young man—which may help some builder. 

The ideal building for the easy flow of sound waves 
is hemispherical, and it also is equally valuable to 
the return or echo waves. Curtains and wall orna- 
ments retard the return of echo waves, but they also 
prevent the easy flow of the original waves from the 
stage. So that walls free of draperies are nearer the 
ideal. To produce an echo in a hall or auditorium the 
sound waves first reach the extreme rear and returning 
mix with either their own waves traveling sidewise or 
with new sound waves, which are stronger, forcing them 
to the sides of the building. I concluded then that 
the nearest approach to the perfect auditorium would 
be a hemisphere, without draperies on walls, and stand- 
ing on stage looking toward audience, all lines would be 
streamlines, or as I said in 1889, lines of beauty; and 
standing at rear, looking toward stage, all lines would 
be irregular; also at rear, equidistant along both sides, 
would be a recess or alcove. Looking from the stage no 
break in the walls or ceiling would be noticeable. The 
sounds would travel unobstructedly; looking from the 
rear the walls and ceiling would resemble somewhat 
the gills of a fish, which would prevent to a great extent 
echo waves. A building so constructed would, I think, 
make it difficult for the original sound waves to reach 
the stage from the rear, if the orator stood at the rear 
and tried to make his words reach the stage. A build- 
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ing constructed on those lines would also open up a bnew 
world for the artistic painter. 

A smooth rear wall helps the echy waves. The alcove 
or recess I mention would be in center rear wall as a 
“sound catcher.” When the sound waves reach the 
rear wall they have performed their duty and should 
die there. T. BE. Pewsirs 
Jack Wade, Alaska. 


Musical Pitch to the Eleventh Decimal! 


To the Editor of the Screntiric AMERICAN: 

In your December 26th, 1914, issue is a communica 
tion from Mr. FE. H. Hawley giving the vibration num 
bers of the notes of the equally tempered musica! scale. 
This is based on international a’ with 435 vibrations per 
second. The long strings of figures after the decimal! 
points look so important that it seems in order to call 
attention to the futility of such calcuiations, and the 
fact that they have no significance musically. Let us 
consider the c” 517.30509506692. If this c” is 
sounded with the a’ 485 an imperfect minor third re- 
sults, since the perfectly harmonious minor third should 
make 522 vibrations per second (6/5 equals 522/435). 
In other words this equally tempered minor third is 
sufficiently flat to produce nearly five beats in a sec- 
ond. If the table gave the vibration nuupher of c” as 
517.30509506693 (last figure three instead of two) this 
ce” would be a higher pitch than the ec” figured by Mr 
Hawley, and would make one vibration more in one 
hundred billion seconds. As there are only 86.490 
seconds in a day the two ec”’s if sounded continu 
ously together would require well over 3,000 years for 
each beat. It is hard to see how figures in this class 
can properly apply to any musical problems, practical 
or theoretical. 

It would appear also that the vibration numbers 
given for the siren disk of the “optophone” are merely 
copied from the extended table already discussed with- 
out regard for the established practice when discarding 
decimal figures. As the optophone will have a certain 
whole number of holes in each circle, the vibration 
numbers cannot be made to correspond so closely to 
the figures of the equally tempered musical scale. 

Schenectady, N. Y. Joun B. Tayror. 


How to Make Carbon Positives 
To the Editor of the Screntiric AMERICAN: 

The following method of making positives on glass is 
an adaptation of the well-known gum_ bichromate 
process. Briefly, it consists of making gum bichromate 
prints on ground glass, then varnishing the latter to 
give the required transparency. 

Coating: Coat with the following: 

(A) Potassium bichromate (saturated sol.}, % ounce. 

(B) Gum arabic (saturated sol.), 1 ounce 

(C) Lamp-black (or equivalent color), 40 grains 

B is prepared by suspending 2 ounces of clear gum 
contained in a muslin sack in six ounces of distilled 
water. Allow to stand for at least twenty-four hours. 
Mix A and B. Put the lamp-black on a clean ground 
glass, add a little of the gum solution, and grind with 
a glass strip to a uniform consistency. After grinding 
carefully and thoroughly, mix this with the remainder 
of the solution. 

Coat the ground glass surface of the plates with a 
camel's hair brush, using just enough of the solution ins 
each instance to give a uniform dark gray tint when 
viewed by transmitted light. A second soft brush should 
be used to even the coating as much as possible so as 
to obliterate brush marks which would show in the 
finished print. The coated plate must noi be opaque in 
any part. The piate should be dried in the dark, which 
takes only a few minutes te accomplish. The writer 
uses a small bake oven placed near a stove as a drying 
oven. 

Exposure: An average negative will require from 
three to five minutes in bright sunlight 

Development: Soak in cold water for several min- 
utes, then gradually raise the temperature of the water 
until development begins. The exposure should be so 
timed that development proceeds automatically, as any 
mechanical assistance other than moving the plate 
gently through the water will destroy the finer details, 
Because of the rigid glass backing, the image is easily 
destroyed by even a slight touch of a soft brush. ilence, 
soak the plate face down, for several hours if need be, 
until finished. 

When the development is completed, dry and varnish 
with a quickly drying pale oil varnish. Pour a pool of 
varnish on the center of the plate, allow to flow over 
the entire surface, drain, and dry face up in a place 
protected from dust. Mount in cardboard frames with 
passe-partout binding. 

Some causes of failure: Brush marks are dne to 
uneven coating. Loss of detail, or damaged image, may 
be due to rough handling in development. Toe thick a 
coating of gum-pigment results in the film’s peeling off 
in development. Craupe C, Krriincer 

Department of Chemistry, lowa State College, 
Ames, Lowa. 
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T HERE are three advantages inherent in the use of 
superheated steam; first, th 


fundamental law of 
thermody namk which states that the greatest effi 
ciency follows when the given medium is used at the 
highest possible temperature and rejected at the lowest; 
second, the fact that superheated steam does not readily 
condense on cold cylinder walls, thus resisting the heavy 
losses that follow finally, 


superheated steam occuples a greater volume per pound 


from cylinder condensation ; 


than saturated steam—at 300 deg. Cent. superheat is 
1.26 times the volume of the same steam saturated— 
so that a pound of it will do more work than a pound 


of saturated 


steam 

its practical disadvantages when used in an ordinary 
steam plant are so many that little progress in its use 
has been made in the United States. The ratio of heat 
interchange between chimney flue gases and the super 
heated steam inside the superheater is so small as to 
make clean, non-sooted metal surface an essential 
(Gutermuth, Versuche tiber dice heissdampf Lokomobilen, 
1910). In lokomobile practice the superheater is blown 
clear of soot every twelve hours with an especial re 
voiving steam jet for the purpose 

Again, a sufficiently high superheat to eliminate cyl- 
inder condensation is only reached around 570 deg 
Fahbr. and this comprises reheating of the high-pressure 
exhaust before admitting to the low-pressure cylinder in 
order to eliminate the cylinder condensation there. The 
valve gear and lubrication facilities of an ordinary 
steam engine will not do well at such high tempera 
tures, and to carry superheated steam long distances 
from boiler- to engine-room, back to reheater and re 
turn to low-pressure cylinder of an engine at tempera 
tures of S70 degrees and 450 degrees, respectively, is 
out of the question with ordinary commercial steam 
pipe packing 

Third, a tubular boiler designed to evaporate a 
maximum of saturated steam is in no way suited to be 
used with a superheater. Its tubes are of such a length 
as to deliver the flue gases to the uptake at about 410 
while what ts wanted for efficient super 
With water-tube 


deg. Fehr 
heating is around 800 to 900 degrees 
boilers this disadvantage does not hold, since the super 
heater can be located with more freedom 

These disadvantages of the ordinary steam plant led 
to the development in Europe of the superheated steam 
described by the writer in the col 
March 9, 1912, p. 213 


During the last fifteen years over 60,000 of them have 


unit or “lokomohile 


of the ScrentTiric AMERICAN 


gating four million horse-power In 





been built, ager 
general principles they are all founded on the idea of 
compactly assembling everything needed to make and 
use superheated steam in one unit The engine is 
mounted on the botler, even in 1,000 horse-power units; 
the fire tnbes are short and the remainder of the smoke 
box is ecenpied by one or more superheaters The 
boller is internally fired, with corrugated furnace; there 
is no radiation and no long line of piping from boiler 
to engine 

Owing to the successful utilization of highly super 
heated steam, these units develop remarkable econ 
omies, averaging less than 1.5 pounds of coal and 10 
pounds of steam per brake horse-power in all sizes from 
40 horse-power to 1,000 horse-power, and not losing 
this notable economy appreciably at either underloads 
or overloads 

This astonishing statement has been proved beyond 
question by hundreds of tests made during the last ten 
years by such eminent European authorities as Profs 








losse of Berlin, Gutermuth of Darmstadt, Mathot of 
Brussel tall of London, and Schroeter of Munich 
I gi below summaries of ten of the more important 


lokomobile tests made upon various sizes of Wolf loko 


mobiles 
Super 
Horse- Coal Steam heat | 
No. Date Manufacturer power pounds pounds Degs By Whom Made 
Fahr 
l 1901 Wolf 180 1.5 per B.H P hour it 2 per B HP. hour 570 Prof Gutermuth, Darmstadt 
“4 W olf 432 (1.32 per B.H.P. hour 10.9 ‘per B H P. hour 590 Prof. Josse Berlin ; 
0 Wolf 138 (0.789 per B H.P. hour! 7 ‘05 per B.H P. hour) 806 Magdeburg Boiler Association 
4 1uit W olf 05 1.04 per B.H.P. hour| 8 69 pr r B.H.P. hour! 626 ; Prof. Gutermuth, Darmstadt 
5 | 1910 Wolf 20 1.02 per B H P. hour; 8 70 per B.H P. hour ” 649 Brussels Exposition, Test Committee 
r 1912 Wolf OO ers. 8.9 per B.H.P. hour 644 Prof Doerfel, Prague 
1913 Buckeye Engine ( 169 1.08 per I.H.P. hour 9 2 per I H.P. hour 588 : Geo. Cooper “Buckeye Eng Co., Salem, O 
s 1900 La 120 ) 805 per B H.P. hour 7.41 per B.H P. hour a ig, Prof Grossmann Karlsruhe : 
y 1908 Lanz 49 per B.H_P. hour "9.74 per B H P hour 680° Prof. Schroter Munich oi 
io «61910 Lan 1 1.08 per B.E.P. hour "9.65 per BHP. hour 676 Brussels Exposition Test Committee _ 
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The Superheated Steam Unit 


Some Remarkably Economical German Engines 


By Warren H. Miller, M. E. 

4 description of the various superheated steam units 
that figured in the above tests may prove interesting, 
for they cover the whole range of lokomobile practice 
from the earlier types of 1900 to the latest construction, 
the compound uniflow cylinder 300 to 800 horse-power 
line recently put on the market by the R. Wolf Com- 
pany of Magdeburg, Germany. 

Beginning with Test 1, Wolf, 180 horse-power, tested 
by Gutermuth in 1901, the following description will 
give a fair idea of the general construction. The boiler 
is of the horizontal tubular type, with removable tubes 
and corrugated shell furnace, permitting easy and thor- 
ough cleaning. Owing to the very low fuel and water 
consumption of the lokomobile it is feasible to use a 
compact internally fired boiler, for even in the 250 
horse-power size the grate is only about 4 feet 6 inches 
by 3 feet 6 inches in area. The tubes are much shorter 
than those of a saturated steam boiler. Not only have 
they much less steam to evaporate to produce a horse- 
power, but they must deliver the flue gases to the super 
heater at a high temperature, 700 to 900 deg. Fahr. In 
front of the tube sheet is the superheater coil, bearing 
a ratio to the boiler heating surface of about 250 to 75. 
In front of this is a revolvable steam jet pipe, used 
daily for the purpose of blowing off the soot and ash, 
an essential feature in order to get real efficiency from 
the superheater 

On the rear end of the boiler is a cast iron shell, con- 
taining high and low pressure cylinders. This shell is 
riveted to the boiler and is not only the steam dome, 
but also a live steam jacket for both cylinders. At 
the forward end of the boiler is riveted the crank-shaft 
saddle, and since the engine stresses pass through the 
boiler shell, the alignment and adjustment of valve laps 
and center distances are made under full steam pres 
sure and working temperature. 

The steam from the boiler is led inside the shell to 
the front and passes through it by a double lock nut 
joint to the superheater. The steam is at about 160 
pounds boiler pressure (11 atmospheres) and the super- 
heater gives it a temperature around 570 degrees, 
whence it passes direct to the engine by a short, heavily 
The expansion is divided between the 
» as to allow the steam to enter the 


insulated pipe 


two cylinders s 
low pressure cylinder with as much superheat left as 
possible, so as to eliminate cylinder condensation in 
that cylinder also. Lokomobiles of this type are good 
for 10 to 11 pounds of steam per brake horse-power 
hour 

The next advance in the lokomobile was to turn 
the engine around and mount the cylinders tan- 
1, 2, and 32, 
before 


dem, as in Figs placing the low- 


pressure cylinder as in a sort of steam 
dome jacket with the high-pressure behind it in 
a casting, forming part of the chimney uptake. Turn- 
ing the engine around also made the steam piping prob 
lem easy, so that a second superheater was introduced 
between the high and low-pressure cylinders, for it 
was found out that cylinder condensation would occur 
in the low unless excessive superheats were carried. 
This second superheater was made multiple coil, as 
it had to handle large volumes of steam at low pres- 
sures. It takes the steam from the high-pressure cylin- 
der at about 260 deg. Fahr. and reheats it to 380 de- 
grees, the flue gases entering the chimney at about 430 
degrees after passing through this superheater and 
passing around the walls of the high-pressure cylinder. 
This type of engine is made in sizes from 40 to 80 horse- 
power and the 40 horse-power size as tested by Prof. 
Josse in 1904 gave a steam economy of 10.9 pounds per 
brake horse-power hour. 

This was surpassed by the later type shown in 
Fig. 4 In this lokomobile the steam-dome jacket 
feature has been discarded entirely, and both cylinders 














Cross compound, ‘‘ ventil"’ valve gear. 
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are mounted tandem in a hood over the smoke box; 
the main chimney uptake leading out of this hood. 
Otherwise all the general features of the previous type 
have been retained. It is made in sizes from 130 horse- 
power to 650 horse-power, and at present holds, so far 
as I am aware, the world’s record of steam and coal 
economy at 7.05 pounds of steam and 0.79 pound of 
coal per brake horse-hour. This was obtained only, 
however, by the excessive superheat of 806 deg. Fahr., 
though neither engine nor lubricating oil showed any 
distress at that temperature. As the reader will note 
by Test 4, the ordinary economy of this type at 626 
degrees superheat is between 8 and 9 pounds. 

Test No. 5 is of an interesting iokomobile, Fig. 5, a 
representative of the 300 to SOO horse-power line, cross- 
compound, double superheat. It was the 650 horse-pow- 
er engine of this type which, running in parallel with a 
1,000 horse-power Lanz lokomobile, furnished a large 
part of the electric light and power used in the Brus- 
sels Exposition of 1910. It probably represents the 
limit both in size and economy of the steam dome 
jacketed piston-valve engine. The double superheat 
feature appears also in this lokomobile, and as tested 
by the Exposition judges it gave 8.70 pounds of coal 
and 1.02 pounds of steam per brake horse-hour on a 
superheat of 649 deg. Fahr. 

During the last two years the Wolf Company has 
developed what may be termed the latest advance in 
the lokomobile—the application of the uniflow cylinder 
principle to these superheated steam units. The test 
results, as obtained by Prof. Doerfel of Prague, are 
given in No. 6 Note that an economy of 8.9 pounds 
of steam was obtained on a superheat of 644 deg. Fahr., 
a remarkably low consumption with superheat well 
within the limits of practical operation. It may seem 
like double use to employ both superheated steam and 
the uniflow cylinder principle to eliminate cylinder con- 
densation, but whatever is good for saturated steam is 
as good for superheated, wherefore the uniflow type. 
Briefly described, the steam passes into the cylinder by 
the inlet port, produces the stroke in expanding, and 
then escapes by a central outlet port uncovered by the 
piston at the end of the stroke. There is thus no ex- 
haust stroke with its cooling effect on the cylinder 
walls; in fact, the passage of the steam in one direction 
only produces a set of annular differential tempera- 
ture areas on the cylinder walls corresponding closely 
to the varying temperatures of expansion, so that the 
tendency toward cylinder condensation is very small. 
Further, it has been found that the use of constricted 
eylinder ports alternately by hot live steam and cold 
exhaust steam at every stroke introduces a lot of con- 
densation before the steam ever gets into the cylinder 
at all, and this loss the uniflow arrangement eliminates 
entirely. (Engine and cards shown in Figs. 7 and 8.) 

To work this out in practice the Wolf Company engi- 
neers had to devise a cross-compound uniflow cylinder 
engine. This was done by making the pistons of both 
cylinders relatively long in proportion to the stroke and 
putting in piston valves to control admission to high 
and low-pressure cylinders. The exhaust ports of the 
high-pressure cylinder are on the opposite side from the 
inlet ports and are located somewhat further inward 
toward the center of the cylinder instead, as shown 
in the diagram. These ports are uncovered by the 
piston toward the end of the expansion stroke and the 
steam thus escapes to the low-pressure receiver. It is 
admitted to the low-pressure cylinder and then pre- 
vented from “backing up” into the high-pressure by the 
low-pressure piston valve during the sueceeding stroke. 
Part of it is trapped in the high-pressure cylinder and 
serves as a cushion during the return, but a real ex- 
haust stroke, such as has been tolerated in ordinary 


(Concluded on page 296.) 


Type of Lokomobile 





Cross compound, single superheat 


Tandem compound, double superheat 


Tandem compound, double superheat, chimney cylinder jacketing 


Tandem compound, double superheat, chimney cylinder jacketing 





Cross compound, double superheat, steam cylinder jacketing 





Cross compound, unifiow cylinder, single superheat 





Tandem compound, double superheat, chimney cylinder jacketing 


Cross compound, ** ventil'’ valve gear 
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Cross compound, “ ventil"’ valve gear. 
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4. World’s record Wolf lokomobile, 150 horse-power 0.72 pound 
Cross compound 600 horse-power Wolf lokomobile at Brussels Exposition Double super 


Buckeyemobile” or first American superheated steam unit, virtually a copy of No. 4 7. The Wolf uniflow cylinder 
tow-pressure cylinder card from No. 7. 


of coal per brake horse 


eated steam units 0 to SOO horse-power 8. High-pressure and 


ometer. 10. Diagram showing course of steam through the Wolf uniflow high and low-pressure cylinders. 


The superheated steam unit. 
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An Aerial Monorail 
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Mahl System tor High Speed Suspended Electrical Trains 


\ N ontlin f a new system of high speed monorail 
4 { 


rains ms I by electricity was one of the interest 

ing feature recently discussed in Paris, as the con 
int desire f greater speed in trains has been upper 
most In the minds of railway engineers for a longtime. It 


eems evident that the limit by existing methods has 


practically been reached, and if the speeds of to-day are 


to in irpassed methods based on different principles 
must be adopted. One hundred and twenty miles an 
hour has aiready been attained in experiments with 
electric traction (Zossen in 1902) but this rate is clear 
ly incompatible with two tracks resting on the earth 
and following ordinary railway construction On curves 
especially great strains are developed which, even with 
present speed result in breaks and derailments; and 


with higher speeds these would be more probable, and 
the resulting accidents more disastrous even than those 
of to-day 

It is much more philosophical to seek the develop 
ment of high speeds through the elevated monorail 
mounted on pillars, for here high speed is really possible 
with light, articulated cars suspended from flexible run 
ning cear. the many wheels of which wouid serve to di 
tribute the weight along the rail The applications of 
such a principie are by no means confined to places 


where speed is the desid 


and one meter wide, generally rectangular in shape 
with the inner lower corner rounded, and fitted with 
but one row of seats, back to the inner wall. The cars 
will have some lateral play, swinging out of the per- 
pendicular in one direction or the other on rounding 
curves. The articulation is a minor feature designed 
to adapt the cars more closely to the curves; but there 
is only about a quarter of an inch play at each joint, 
an amount that will not be perceptible to the passengers. 

The track will be divided into sections of five kilo 
meters each (3 miles) and a train will always have 
automatically two dead sections behind it forming a 
perfect block system and avoiding collisions. On enter- 
ing a section the train automatically cuts off the current 
from the section just quitted, and turns it on to the 
third section in the rear. The intermediate sections will 
be left in its currentless condition. There are thus al- 
ways live sections ahead for the train with clear track, 
but lack of current and automatic braking if there is 
a train within three sections The projector asserts 
that it will be safe to run under such conditions with 
only a two minute headway 

Switching is to be done by means of moving sections 
of rail that will take a car and provision is made for 


removing obstructions on the rail or snow by means of 


as in some lathe or automobile processes, there is a 
constantly flowing stream of oil. The mechanician will 
have at hand the means of increasing the flow at the 
bearing which sends warning and thus bridge the difti- 
culty. 

In addition to the care expended on a smooth and 
continuous rail the provision of shock absorbers is sug- 
gested, and springs are provided to reduce to a minimum 
the swing from centrifugal force, which will be 
merely a sway of small amplitude even at high speeds 
The brakes are springs released by electro-magnetic 
action, and once applied they cannot be reieased until 
the train has been brought to a stop. 

As to the cost, the French estimate, which can hardly 
apply to this country, is twenty thousand dollars for 
a car fifty meters in length weighing fifty-five tons with 
a carrying capacity of two hundred. With the passen- 
gers the weight on the rail will therefore be not far 
from a ton and one-half to a meter. For such weights, 
and to sustain the other strains the cost of construction 
of the way, including electrical instalment, according 
to the estimate, is between eighty and ninety thousand 
dollars a mile. This does not include, however, the power 
house and its sources of energy. 

Some of the computations of strains and other items 
may be of interest. For 
the catenary suspension of 





eratum Such ratiways are 


already used for mines and 


quarries for tactories ind 
for rope railways carrying 
assengers, as at Chamonix 
and other places in Switzer 
land, and are not without 


value for regular traffic, as 





for example the Barmen 


Elberfelad road in Rhenish 
Prussia, the eight miles of 
which have been in opera 
tion since 1001 

tt is a road of this kind 
that is suggested by Miihl, 
an engineer of Paris who is 
well known for his studies 
in the transmission of pow- 
er, who has just submitted 
to the Minister of Publik 
Works detail plans for trains 
with speeds up to one hun 
dred and eighty miles an 
hour. In the Miih!l system 
the track, whether single 


or double, is from twenty 








such a railway as has been 
discussed four cables of a 
diameter of 50 millimeters 
each (2 inches) will be 
ample. The centrifugal ef- 
fect, with two trains on the 
tracks, referred to the base 
of the towers is figured at 
S kilogrammes per square 
millimeter, while it is 6 
kilogrammes on the rails 
themselves. So far as wind 
pressure on the cables and 
structure is concerned, the 
amount is figured to be 
only about one third of 
that of the centrifugal 
force under usual condi 
tions of weather, while 
that on the train is per- 
haps double the value of 
the centrifugal force, these 
strains being well within 
the strength of usual con- 
structions.. The resistance 





of the air rises very rap- 





to twenty-five feet above 
the cround, with towers or 
pyions, and the familias 


suspension-bridge catenary 


cables becween them The At the left is seen the mo 


conveyances are to be long 
light, articulated cars, the 
joints affording them the ability to conform to the 
curves in the line. There will be no grade crossings 
nor tunnels, and the difficulties that are inherent in 
present road-bed construction and current systems of 
running will be avoided 

The plans consider curves of a minimum radius of 
six-tenths of a mile and grades up to five per cent. The 


pylons are square at the base and of dimensions varying 





according to the needs. The longitudinal vertical section 


of these is 


triangular, the average height to the top being 
about fifty feet, and the transverse vertical section is 


hour-glass shaped, the upper portion serving to hold and 


spread the cables and furnish vertical support from 
above to the rails, while the cars hang in the neck of 
the hour-glass, or the angle formed by the upper and 
iower sections of the tower 

The tower must be well anchored on hard pan or 
rock, without depending on surface stability and it 
will be practicable to use rocky gorges without much 


consideration of surface levels: even the beds of streams 


will furnish the route for such a railway The dis- 
tribution of the towers may be varied to suit conditions 

it with an average distance between them of about 
one hundred and fifty to two hundred feet. The sag 
of the cable is about twenty-five feet, and the rai 
will t« upperted by them at such a height that the 
cars extending ten feet below them will leave fifteen or 
twenty feet in the clear 


The cars will be composed of tractor elements and 


accessories and vehi elements lhe former will in- 
clude the motors which are independent and tandem on 
the rail. at intervals of a little wore than a vard. The 
cars are about one hundred and fifty feet long 


Details of construction of a monorail line, showing section of cars, method of constructing tracks, and of 


suspending and driving the cars. 


or and switches controlling the current; at the right is the braking apparatus The large 
piral springs control the swing of the car under the influence of centrifugal force 80,000) foot-pounds for 300 


a plow on the forward motor hood. The plans call 
for ties and braces to support the rail, completing a 
light but strong structure competent to carry not only 
the weight of the train but to withstand the strains due 
to wind pressure and the centrifugal force that the 
train will exert at curves 

The monorails are to be T pattern, and in the spans be- 
tween the towers they may be joined by fish-plates or 
welded. Interlocking joints will prevent all shocks and 
consequent injury to the rails, and at the towers there 
will be provisions for expansion. 

The motors will be of special pattern, the stators be- 
ing fastened to the frame of the car while the motor 
wheels will be without flanges. Friction rollers below 
the rail will guard against accidents of derailment. For 
heavy grades provision is made for donkey-motors, 
taking current from a super-rail, which will run above 
the top of the car and make flying connection while the 
car is slowing up at the grade. The motor will precede 
the car slowing gradually till it has the same speed and 
will then by electrical action link itself to the car. At 
the top of the grade the current of the donkey will be 

ut off automatically, it will unecouple itself and 
then be ready to return for another tow. 

rhe cars are to be fish-shaped in front and similarly 
ounded at the rear, and the mechanician in his cab 
in the forward compartment is surrounded by devices 
of report and control. One of these matters is lubrica- 
tion. High speeds are apt to cause heating of bearings, 
and it is proposed to enclose in every axle a thermostat 
which will give notice to the mechanician of any undue 
rise in temperature There is an elaborate plant for 
lubricating, a pump, pipes to each bearing, etc., so that, 


idly with the speed, being 
1,230 foot-pounds for 75 
kilometers an hour; 10,000 
for 150 kilometers, and 


kilometers. The energy 
required for running on a level rising rapidly with the 
speed, being for level stretches 29 kilowatts and 225 kilo- 
watts, respectively, for the three speeds. On grades of 
50 millimeters to the meter the corresponding kilowatt 
figures are 745, 1,500, and 3,080. 


The Detoxication of Coffee 
ERSONS with a sensitive stomach are affected not 
so much by caffeine as by the products formed in 
roasting the coffee. The effects in such cases are not 
nervous, but digestive, and they may be so pronounced 
that the person affected cannot drink coffee at all. 

The object of recent experiments was to eliminate 
from coffee the harmful products of roasting, without, 
at the same time, removing the caffeine, to which the 
coffee owes its stimulating effect. A procedure is used 
by means of which the coffee bean is covered, during 
the process of roasting, with certain substances, such 
as for instance, kaolin’ or china clay, which absorbs the 
poisonous products. The clay is applied either in form 
of a paste, or is made to adhere to the beans by means 
of the moisture which escapes when they are roasted. 
By means of its capillary qualities, the clay absorbs 
the products of roasting, the oils and resins formed 
being thus eliminated from the surface and the upper 
stratum of the coffee bean. 

Prof. Gérbing made a series of practical tests with 
coffee detoxicated in this manner. He found that seven- 
teen persons who were unable to take ordinary coffee, 
were not made to suffer the slightest effects when they 
drank his coffee. With nine other persons detoxicated 
coffee agreed better than ordinary coffee, and in one 
case only was there no difference between the two. 
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Radio outfit in a side car. 


Radio Telephone and Telegraph Equipment 
on a Motorcycle 


\ MOTORCYCLE radio telephone and telegraph set 
i devised by a New York in- 
armies on the marth or in the field. 


has recently been 
ventor for use by 
The equipment is contained in a metal side car attached 


to the motoreycle. The transmitting power is approxi- 


mately one kilowatt with a resultant radius for the 
wireless telegraph of eighty te one hun- )\ 
dred miles and about half that distance 


Field radio telegraph and telephone station using a motorcycle power plant. 


The machines are bought by the men and operated at 
their own They are paid for their 
at the rate of eight cents for each letter or parcel de 
This service has only just been installed, and 


expense, services 


livered. 
it is impossible at this early date to judge of its success. 


State Must Pay for Highway Accident.—A decision 


of great importance has been handed down by the New 


York Supreme Court in the case of a garage owner, whose 


Motor Tractor Trains at the Exposition 
(= of the notable features of the Panama-VPacific 

Exposition is the system of sight-seeing automobile 
trains that skim about beautiful Jewel City, conveying 


thousands of exposition visitors over the extensive 
grounds, and affording them a complete and comprehen- 
sive view of the great fair in its exterior aspect. These 
midget trains were invented by R. B. Fageol of Oakland, 
California, need of an efficient, 


solution of the 


recognized the 
popular 


who 
economical and 


transportation problem within the grounds 





for the radio telephone. 

Current is supplied to the telephone or 
telegraph by a high voltage direct current 
generator connected directly to an inde- 
pendent motorcycle engine contained with- 
sidecar. In this connection men- 
be made of the fact that the 


comprises a complete 


in the 
tion should 
wireless equipment 
entirely independent of the motor- 
It can be 


hand or 


unit 


cycle readily detached and 


loaded upon a 


ground, An 


pushed by wagon 


and transported over rough 


extra wheel is provided, which can be 


attached to either hub of the side car or 

to the front or rear of the motorcycle. 
The light 

weight metal mast of tubular construction. 


antenna is supported by a 


The form is telescopic, so that the mast 
when collapsed can be easily strapped out 
of the way on the side of the car. 





Motorcycle Mail Delivery 





of the Exposition. 

In detail each train consists of a special 
miniature motor tractor and two specially 
designed trailers or cars resembling «a 
double settee with the conductor's aisle in 
the center. The braking system consists 
of a shoe connected midway in the draw- 
when the 
the ac- 
unison with 


sufe in 


bar, which is forced downward 
motion of the train is slackened, 
tion being automatic and in 
the tractor, making it 
The system is an entirely new in 


absolutely 
crowds. 
vention which successfully solves a hither- 
to perplexing problem. 
The whole car is but 
ground, running on four invisible wheels, 


one step off the 


all controlled by a drawbar connection te 
the tractor in such a that the two 
in exactly the same tracks as 


way 
cars follow 
the tractor when rounding a turn in the 
This feature eliminates any cutting 
off the 


Each train seats forty people com 


road, 
off on turns or crowding of peopl 





road. 





T Hike Brooklyn Post Office is trying an 
in the handling of special 
mail. <A 


a special delivery stamp travels no faster than the rest 


experiment 


delivery letter or parcel bearing 


of the mail, but on arriving at the post office station 


of its destination it must be delivered immediately. 
Where there are but few letters to be delivered con- 
siderable expense is involved if they must be taken 


out without delay by the usual car. Evidently a lighter 


vehicle would do equally as well, and so in Brooklyn a 


test of motorcycle delivery is being made. So far three 


of the twenty-two stations have motorcycle carriers. 


Motorcycle mail delivery. 


ear was wrecked upon a public highway, because the 
laborers on the road had left an iron spike on the side of 
the road, which spike caused the garage owner's auto- 
The court held broadly that ‘any 
within its 


mobile to overturn. 
State that undertakes to ‘maintain’ 
boundaries for the traffic of vehicles, thereby 
matically assumes all responsibility for damages and 
which be sustained by people using such 


roads 
auto- 
losses may 


roads.”’ 


fortably. 


An Electrically Controlled Shock Ab- 
sorber.—In patent No. 1,123,404 W. T. 
Philadelphia, Pa., provides in connection with a 


Sears of 
shock 
absorber, which can be employed in connection with au 
tomobiles and the like, means by which variable resist 
ance may be secured in a positive and certain manner 
through the aid of electro-magnets of any suitable form 
by which he can automatically magnetically vary the 
frictional or other checking effect applied to the rela 


tively movable members of the shock absorber 








oe 











Sight-seeing automobile train, a popular feature 


of the Panama-Pacific International Exposition, 
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Plate showing 
culture of 
germscollected 
from the air 








Protecting you from the old 
mistakes of creation— 


NAYS BERNARD SHAW: 
When aman puts a For- 
raamint lozenge into his 


which get into the 
system by way of the throat 


anfections 


Formamint is a little, candy- 
like tablet that you let dissolve 
in your mouth. In the saliva 
it frees a germicide, fatal to germs 
but harmless to the most delicat 

membrane And flowing into 
every tiny corner of the gums, ton- 


mouth to wipe out a few mil- 
lion bacteria, he is ‘Salle to 
correct one of the old mistakes 
And nothing ever 
completely 
Formamint 


f 


of creation a 
summed up so 
the service that 


rend sils and throat, into places wher: 
ders 

es no gargle ever reaches, it most 
For Formamint offers what effectively disinfec the throat 


You will find it excellent for sore 
throat but you will find the 

means of forestalling sore /ar habit of taking Formamint 

throat itself and tonsillitis and ™U¢h More mnportant to your 

; rp . health for the simple reason that 

many other of the “old mis- it safeguards the throat from germ 
At all druggists 


thousands of physicians en- 
dorse as a most trustworthy 


takes of creation’’—1. invasion. 


\ ‘LFING & CO., 27-M Irving Place, New York 


Ww th the Bauer Chemical ( Makers of Sanatogen The Food Toni 


e., germ 









From “The Practitioner,’’ G leading English Medical Journal 
Decemb 907 
I regard these lozenges or tablets as a good prophy FR EE 
lactic Le preventive also against sore throat . 
have never bad a sore throat myself since I began to So that you may see 
use them, although | periodically suffered before how effective these 






easant Formamint 
Tablets are in mouth 
and throat troubles, 
we will gladly mail 
you a generous 
sample tube on re- 
cerpt of a Zc stamp to 
pay postage. Write 
for it today 






OfMalltt 


THE GERM-KILLING THROAT TABLET 






orliss Engines, Brewers’ 

qs Bottiers’ Machinery 
The VILTER MFG. CO. 

Milwaukee, Wis 


Magical Apparatus 


Grand Book Catalog. Uver «V" euEra 
ings 25c. Varior Tricks Catalog Free 


899 Clinton Street, MARTINKA & CO., Manufacturers, 493 Sixth Avenue, New York 


2 ON 
Gc for 10 Hours 


With erdinary cheap kerosene develops | horse- 
power. Strongest, simplest engine made. Runs 
either way; reversible while running Starts 
without cranking Foree-feed oiler, patent 


























throttle giving Three Engines in One 
> Days Free 
Trial 





A Man's Mail Will Reach Him Where No Mortal Can 


MAILING LISTS 


99% GUARANTEED 
covering all classes of business, professions, trades 
|] or individuals Send for our complete catalog 
showing national count on 7,000 classifications 
Also special prices on fac-simile letters 


ROSS-GOULD, 412-R N. 9th St., ST. LOUIS 











ELLIS ENG INI oo, 
GY £. td, Kealevard, Detrott, Mich 
















Perfect Lawns 


The Ideal Junior Power Mower will keep the lawn in 
the finest condition, and delight everyone who takes 
pride in the proper appearance of his lawn 
I This power driven mower is more economical to 
| operate than either the hand or horse driven mower— 
| will do the work quicker and better Ten full hours 
| work costs but 20 cents for fuel—with no loss of power 
as is che case when three or four chains are necessary to 
| transmit the power from the motor to the drive wheel 
The motor is 2 h.p. SAE rating, high tension National 
magneto: 4 adjustable cutter blades; 25-inch cut; climbs 40 
} 
| 
} 
| 













Junior 
Power 







grades; cuts 5 acres per day. Speed up to 4 miles per hour 


The Ideal Combination Mower and Roller. 
{ “ larger machine with 38-inch cut - - $400. 






I ste shout what the Ideal Power Lawn Mower wil! do for y 











The Ideal Power Lawn Mower Co. 


R. EB. Olds, Chatrman 
411 Kalamazoo Street Lansing, Michigan 














Notes for Inventors 


Who Will Devise a Non-mirror Show 
| Window? A merchant tells the writer of 
the desirability of some means for effect- 
ively preventing the mirror effect in show 
| windows, the effect we all notice in passing 
such a window in which our image is re- 
flected and the contents of the window are 
jshut out of view. Naturally the shop- 
keeper who works for a display in his 
Some 
attempts we are told have been made, but 





| window resents its not being seen. 


there seems to be room for a simple ef- 
fective remedy for the suggested difficulty. 

Synchronizes Co-operative Musical In- 
strument.—The Aeolian Company of New 
York, as assignee of Samuel S. Waters of 
Washington, D. C., has secured patent No. 
1,128,923 in which there is a main musical 
instrument having a perforated sheet which 


wholly controls, through suitable means, 
the operation of the record of an auxiliary 
musical instrument so the two instruments 
will operate in perfect time with each 
other. 

Wrapper Unwraps the Cigar.—Milton 
Wertheimer of Baltimore, Md., in patent 
No. 1,128,828 provides a wrapped cigar 

ith the end of the wrapper beyond those 
of the cigar twisted in the same direction 
so that by pulling its twisted ends the 
wrapper will unwind or open to expose 
the eigar. 

A Piano Without Strings.—In patent 
No. 1,128,112 issued to J. C. 
Chicago, IL., 
a piano without strings. The vibrating 


Deagan of 
is presented what is termed 


body is in the nature of a xylophone made 
of wood, metal or other vibrating material | 
which may be set into vibration by aav| 
suitable means such as a hammer and the | 
sound waves are modified or influenced by | 
resonating tubes shown one within the | 
other with their sound receiving ends to- 
| ward the vibrating bar. 

Your Hands and the Golf Club.—In| 


playing golf a careful player will consume | 


considerable time in properly positioning | 
} the club in his hands to bring it in proper | 
positior with respect to the ball. To facili- | 
| tate this A. W. Hayford of Swampscott, | 
Mass., has patented, No. 1,126,208, a golf 
club in the grip of which is embedded 
positioning or aligning device running 
lengthwise of the shaft and projecting from 
it in such manner as to serve as a gage in 
gripping the club. 

Chairman Oldfield Retires from Patent 
Committee.—On March 4th, the Hon. W. | 
\. Oldfield, chairman of the House of Re- 
presentatives' Committee on Patents, re- 


tired from that committee, as at that time 
he went on the Ways and Means Com- 
mittee and retired from all other com-| 
mittees under the rule of the House. He} 
has been an active energetic chairman, ever 
ready to urge with all his might that which 
he thought should be supported by his 
committee He has also snown a warm 
interest in the Patent Office and only a few 
weeks ago delivered an address in the 
Patent Office building to the examining 
corps of that office. It is likely that he will 
be succeeded in the chairmanship by the | 
Hon. Martin A. Morrison of Indiana, 
| who will be the senior Democratic oil 
lof the committee. 

A Ticket Holder Wanted. retail | 
clothing man says that the trade needs a 
ticket holder for holding the price and lot 
tickets to a coat or other garment, which 
holder can be easily applied to and removed 
from the garment and will permit its ticket 
to be removed and another inserted, all 
without mutilation of or other injury to 


the garment. 

Bill Lost After Passing Congress.—The 
Patent Office reorganization bill after it 
had passed both houses of Congress was, 
in some way, lost before it was signed by 
the President, and therefore failed of be- 
coming a law, since it was not approved 
before noon on March 4th. To become a 
law it must be re-introduced and advanced 
anew in the Sixty-fourth Congress. As 
the law was only expected to become effee- 
|tive in July, 1916, the incident may not 
laffect the operation of the Patent Office. 
|The bill provided for two additional ex- 
aminers-in-chief, one additional law ex- 





jaminer and for eighty-six assistant ex- 
!aminers in each of the four grades. When 





|Tuesday, April 6th, the 


March 27, 1915 


it becomes a law it will result in promotions 
all along the line of the examining corps. 
How the bill, after passing the Senate, was 
lost and failed to reach the President for 
signature, is still a mystery. 


Patent Office Assignment Records.—We 
have in these columns repeatedly referred 
to the assignment records of patents. In 
his report of January 30th, 1915, to Con- 
gress, Commissioner Ewing refers to the 
frequent necessity of ascertaining what 
patents are owned by a particular indi- 
vidual firm or corporation and goes on to 
say that there is no authentic manner at 
present in which such search can be made 
except in each of the volumes wherein are 
recorded assignments and the data of the 
application, where they are indexed from 
assignor to assignee. Mr. Ewing in the 
report urges the importance of establishing 
and maintaining a consolidated assignee in- 
dex and states that requests are frequently 
made for such an authentic, verified, and 
checked index, from which a reliable search 
may be made to ascertain what patents 
are owned by given corporations, firms, 
or individuals. To perform this service 
it is believed that three more index clerks 
will be required in addition to those now 
employed in the Assignment Division, and 
for the indexing covering the past 17 years 
five or six additional clerks will probably 
be needed to bring up its arrearage within 
a reasonable time. The Commissioner 
will submit at an early date to Congress a 
request for authority to establish this index 
and a request for additional clerks for this 
purpose. 

A Classification Index for the Official 
Gazette.—Beginning with the issue of 
Patent Office 
Gazette will for the first time print a classi- 
| fication index; that is to say, an index of 
lthe different classes with the numbers of 
the patents of the respective issues. This 
will enable a subscriber to the Gazette to 
determine without any trouble ail the 
patents in any issue in any class in which 
he may be particularly interested. 


Glasses for Rainy-day Golf.—President 


| Wilson who is an ardent golfer and also 


dependent on his eye-glasses is reported as 
saying that he cannot play the game in the 
rain beeause of the accumulation of mois- 
ture on his glasses, which leads to the sug- 
gestion that specially devised glasses or 
some treatment of the ordinary lens may 
solve the problem. 


Congress and the Steam Engine.—The 
Hon. J. Hampton Moore of Pennsylvania, 
in asking the privilege ef inserting in the 
Congressional Record the address of Mrs. 
Ben Johnson, the wife of a representative 
from Kentucky, which request was granted 
by the House, pays a high tribute to Mrs. 
Johnson's painstaking care in carrying the 
story from Fitch’s birth in South Windsor, 
Conn., to his death in July, 1798, at Bards- 
town, Ky. Mrs. Johnson states her pur- 
pose as being to secure a suitable marking 
for Fitch’s grave. She quotes numerous 


‘letters and other documents on file in the 


Congressional Library to show a concep- 
tion and completion of the steamboat by 
Mr. Fitch, probably 15 or 20 years prior 
to the initial trip in August, 1807, of Robert 


| Fulton’s “‘Clermont”’ on the Hudson River. 


Those having an especial interest in the 
matter will find the address printed in full 
in the Congressional Record of March 2d, 
1915. 


Will Your Watch Stand the Test?—We 
now have in this country an opportunity 
to secure an official standard of that com- 
modity sometimes compared to money in 
the often repeated ‘“‘time is money.”” The 
Bureau of Standards, the Official Meas- 
urer of the United States, undertakes for a 
fixed fee ranging from 50 cents to five 
dollars to report on and certify as to 
pocket watches. The most elaborate test, 
known as Class A, involves the running 
of the watch for 54 days in a series of 
periods in various positions and at dif- 
ferent temperatures. The subject is treat- 
ed at length in the Bureau of Standards 
Circular No. 51, which includes treatises 
on the handling of a watch, its winding and 
the manner in which it is carried, and will 

found of much interest to those who 
appreciate a timepiece accurate to the 
highest degree. 
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.. Oh, you poor boy!”’ she cried . .. and kissed him again .. 


Not once within his memory had the boy felt the pressure of 
lips to his own, and this pure kiss of an innocent, childish girl 
became a turning point in his life. He had been born blind. To 


SCIENTIFIC AMERICAN 





save him the horror of realization his father had taught him since 
babyhood that all the world, like him, was blind. Light, color, 
darkness meant nothing to the sightless youth. Then, one day a 
black eyed, dark haired little iconoclast, her mother soul wrung 
with pity, pulled down his little world about his ears. Finish 
this unique and tender story yourself. It is ‘“The Closing of 
the Circuit,’ one of many stories—stories that writers like Rex 
Beach, Booth Tarkington, Robert W. Chambers and others say 
are some of the best stories ever written by an American author. 
Today the writer of these stories is old, broken and penniless. 


You can help the genius who wrote these 


stories to come into his own and you 
can get a new set of his books FREE 


| pres years he had been a sailor before 
the mast, and then when he was 36 years 
old, came the impulse to write. He never had 
an education in the regular sense, but he Aad to 
write. He had within him so strong an impulse 
that he was forced to write. 


He wrote his first story on the washtub 
of a dreary little room while his wife watched 
him with discouraged eyes. It was written on 
the back of circulars which he was to distribute 
at $1.00 a day. 

At once he was famous. His stories began 
to appear everywhere. He wrote the greatest 
sea stories that ever have been put on paper— 
laughing, stirring, tragic—glorious—mean— 

stories of sailing-vessels—square-riggers in the 
old days—in the American coastwise service 
and in strange ports—stories of the steam 
monsters and stories —human— unique—of 
the long steel beasts of the deep—the 


Dreadnought that crumbles before the 
slim and deadly t rpedo. Stories of mutiny 
—of good fights—of rescue—of shipwreck 
stories of brutality—of crimes and shanghai 
stories of courage and daring—stories wild as hur 
ricane—sea stories laughing as the sea at peace. 


But stories of the sea and battle are net 
all that he wrote. His fancies play about all 
conditions of life. Read his love stories. The 
story of the man whose sweetheart is led astray, 
who had every feature of his face changed bya 
surgeon, then shanghaied her betrayer as a sailor 
ona ship and got a slow and terrible revenge. 
And there are stories of love and of sweet and 
tender women. 





Yet—+oday—Morgan Robertson is old and 
poor —for his stories appeared in the days before 
magazines paid big prices to authors—and though 
he got much fame—he got very little money 
And fame is a poor substitute for beefsteak! 


Two big magazines— Metropolitan and 
McClure’s have joined forces to give this 
writer the reward and recognition due him 


What they say of his stories 


Indeed, 


you If you do not tell us soon 


are a first-rate seama one what happens to Captain Bilke, 
ca see that with half-ar I wi have nervous prostra- 
eye tion, 

JOSEPH CONRAD RICHARD 


HARDING DAVIS. 


His stories are 4Aully——his 


sea is foamy and his mer have Morgan Robertson has writ- 

hair on their chests, ten some of the best sea stories 
BOOTH TARKINGTON of our generation, 
GEORGE 


HORACE LORIMER. 


The very ocean ought to 
r Editor Saturday Evening Post. 


rise up and bow to 
Robertson for his faithf 
traiture of itself and its people, 


RUPERT HUGHES, 





The magic and thrill of the 
sea, that bring back to us the 
day-dreams of boyhood. 

he trail of the serne: FINLEY 
Th — ’ ‘Ne sea serpent PETER DUNNE 
a (Mr. Dooley.) 

WILLIAM 
DEAN HOWELLS. P 

What surprises me so is 
how the autbor gets under the 


1 know of no American ging of the bluejackets and 
a ter more entitled bed Tobe knows how they fee 
tion olumes, is wbhoie 
life rates with experience . ADMIRAL 
and drama BOB" EVANS. 
ROBERT H. DAVIS 7 
F Duncan” The ablest writer of sea 
stories in this country, and 
‘ sincerely hope that your ven- 
P - ‘ give me great satis- ture will help him to gain that 
action to offer you my sub- recognition of his work which 


scription, is rightfully his. 


REX BEACH. 


ROBERT W 
CHAMBERS 


HERE IS OUR OFFER 


We will send you a handsome autographed set of 
Morgan Robertson's best works in 4 volumes without 
charge—we will pay for them —we will pay the cost 
of getting them to you—and we will pay a royalty to 


Mr. Robertson—if_you will pay for one year’s sub- 
scription to Metropolitan and McClure’s at the same 
price you would pay if you bought them from your | 
news-dealer every month, and in little installments 
Send only 10c. now. You will receive at once the 

set of books and the first copies of Metropoli- 4 

tan and McClure’s. You then send us 50c. a 
month for seven months. And that’s all. 7 





If you prefer to pay all at once / ci. Am 


send only $3.25 with order rs 
for cloth or $5.00 for beau- / 
tiful full leather binding. / * 
(Personal checks accepted.) / Enter 


METROPOLITAN 


Fourth Av.N.Y 







(Canadian and foreign 4 


postage extra. Magazines 7 Robertson’s 

may be sent to differ- 7 «raphed E 

ent addresses if desired, 4 carriage 

If you are at pres l0c, and ag 

ent a subscriber to P ae < re 


either magazine 

your subscrip- 

tion will be 7 Name 

extended.) 4 
J Street... | 


¢ City and State 


P *Change wo 14 months if you prefer beautiful full leather binding 

















Fortified Tires 
Now in the Light 


Men Bought 1,479,883 Goodyears Last Year 


Goodyear Tires have for years loomed up as the biggest thing 
in Tiredom. And they are looming up bigger each year. Do you 
ever wonder why ? 

Last year we sold about one Goodyear for every car in use. 
Every week now thousands of new converts adopt them. Don’t 
you think the reasons will apply to you ? 


They Average Best—That’s All 
This is because Goodyears are the Fortified Tires. 


They are not trouble-proof. They are not exempt from mishap 
or misuse. But we defend you in the the best way known against 
each major trouble. And men have proved, by the hundreds of 


thousands, that these protections mean lowest cost per mile, 


All these costly, efficient features are found in Fortified Tires 
alone. They best combat 


Rim Cuts Punctures 


Blowouts Skidding 


One of them—our “On-Air” cure—costs us $450,000 yearly. 
One requires that 126 braided piano wires be vulcanized into 
each tire base. One—to combat loose treads——requires the crea- 
tion of hundreds of large rubber rivets. 

And one—our All-Weather tread—requires a tread that's 
double-thick and tough. It requires deep, sharp, resistless grips, 
such as no other tire employs. 

Goodyear super-quality lies not alone in rubber, fabric and mak- 
ing. It lies also in these five exclusive features, each of which 
saves countless needless troubles. 


Loose Treads 
Insecurity 








AKRON, OHIO 


Fortified Tires 


Rim Cuts—-by our No-Rim-Cut feature 
.: ,|\Blowouts—by our “On-Air” cure 
Fortified )Loose Treads by many rubber rivets. 
Against jInsecurity—by 126 braided piano wires 
[Punctures and Skidding—by our 
double-thick All-Weather tread 


Price Reduction No. 3 


On February Ist we announced our third big price reduction 
in two years. The three total 45 per cent. 

All of our savings, through multiplied output, on rubber or fabric, 
are given to users. Thus in Goodyears—the largest-selling tires 
—you always get most for your money. Yet we spend $! 00,000 
yearly, in laboratory work, to find ways to better these tires. 

We urge you, for your own sake, to prove out these tires. Any 
dealer will supply you. 


THE GOODYEAR TIRE & RUBBER CO., Akron, Ohio 
(2225 
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sed Stoel and Stucco 


‘ For mines, industrial plants, etc., and 


wherever a number of houses of similar de- 
sign are desired, such groups can be built fireproof, 
permanent, indestructible and at low cost—by means of 


Kahn Pressed Steel Construction 





4 





Inflammat od joists and studs are re ull steel members, cut to length and requiring 
no work ai They are ere put riveting, punching or bolting, by a pertected 
standard connect The only tool required is an on ary hammer. Hy-Rib steel sheathing is quickly 








the stucco, plaster or concrete applied. Thus 
itages is at last made possible for smaller build 
and only half the time and labor is required 


embers: 





sttached by bending down prongs on the 1 
skyscraper construction with all its adv 
ings. Yet the cost « pares favorably with that 





of wood, 


uickly constructed by ordinary 
Itiple houses 


“grams are furnished so that the buildings are q 
ns furnished to persons contemplating the erection of mu 


Complete erection 
gest 

Trussed Concrete Steel Company 

Department M-2 Youngstown, Ohio. 





























VALUABLE BOOKS 


of Instruction and 
Reference 


Scientific American Experimental Science 
Cyclopedia of Formulas | _trementary Practical and 


Experi 


Edited by ALBERT \ HOP mental Physies By GEORGE M 
KINS. 6%xsS% 1077 pages, 200 HOPKINS volumes, 614,x9%4 
lust rations (loth, $5.00 Half Cloth 1100 pages, 900° illustra 
morecco, $6.50 tions. Trice, $5.00 


book of receipts _— 
published, containing about 15,000 se { This work tre 
lected formulas, covering nearly every ies of 

useful arts and indus tical wav and 
ver before has such a large 


©The mest complete various toy 
¢ ous top 


“ts on the 
physics in a popular and prac 
fund of 


information 


brunch of the 
trie Ne 


collection 


contains a 





- trustworthy scientific 
f formulas, useful to every : s 
pre-sented in a clear and simple sty le 


one, been offered to the public \l . ; 

most every inqairy that can be The aim of the vriter has been to 
thought of relating to formulas used render physical experimentation so 
in the various manufacturing indus simple and attractive as to induce 


this 
salable 


tries will be found answered in 


both old and young to engage in it for 


pleasure 


volume These in search of 
articles manufactured 
profitably on a small seale, will find 


hundreds of excellent suggestions 


that can he ind profit. In the latest edi 
work has been 


tion the scope of the 


broadened, presenting the more recent 


developments in modern science 


Handy Man’s Workshop 
and Laboratory 





Concrete Pottery and 
Garden Furniture 


DAVISON. 54x 
140 illustra 





By RALPH C 


7%. Cloth. 196 pages 





tions Price, $1.4 | Compiled and edited by A. RUS 
@ reas a , , , SELL BOND. 6xS\4. Cloth. 467 
Mhis book describes in detal in the pages TO illustrations Price. 
most practical manner the various jj 9 (\) 
methads of casting concrete for orna | > 
mental and useful purposes. It tells | {A compilation of hundreds of val 
hew to make all kinds of concrete || Uable suggestions and ingenious ideas 


flower pot con for the mechanic and those mechan 


VasNeR ornamental : “ 
ically inclined rhe 


erete pedestals, concrete benches, con 
fences and many othe practical and the solutions to which 
of cement for the adernment of the they refer are of frequent occurrence 
home or garden 4 valuable chapter It may be regarded as the best collec 
included tion of ideas of resourceful men pub 
lished, and appeals to all those who 
find use for tools either in the home 


Scientific American oe wadtinehan 
Reference Book 


1pi4 Compiled and 
ALBERT A. HOPKINS 


suggestions are 


crete objects 


on color work is 


Monoplanes and 
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and A. RUSSELL BOND. 5%x7% 

Cloth SOT pages, 1000 illustra- jj Their Design, Construction and 

tions, Price, $1.50 Operation By GROVER CLEVE 
“ A handy, compact, reliable and up-to LANT) LOENING,  B.Se.,  A.M., 
date volume for every-day reference C1 64x84. Cloth. 331 pages, 


markable aggregation 27S illustrations Price, $2.50 
eadable infor 
industrial, commercial, of the aeré 


clentifie and mechanical lines of gen theory on 


contaling a re 
€ Thi vork covers the whole subject 
plane, its design and the 


which the design is based, 


of facts, statistics and r 


mation slong 





eral interest It is a revelation of | and contains a detailed description 
facts and figures, and wil! prove in and discussion of thirty-eight of the 
valuable on the desk of the business |} more highly successful types. It is a 
man, as well as the library of the | thoroughly practical work, and inval 


home | uable to anyone interested in aviation 
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PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
| obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 


(Concluded from page 286.) 
distances when it would be suitably modu- 
lated by the voice-waves. 
Modulation of the 
been one of the 


wave-producing en- 
difficult 
and is not 


ergy has most 
radio-telephony, 
satisfactory. For 
current in the 


problems of 
yet completely long- 
distance radio-telephony 
aerial-wire systems must be as large as 10 WP : - 
All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
transmitters and! TRADE MARKS, FOREIGN PATENTS. ete 
large currents, if| All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN 


MUNN & COMPANY 
361 BROADWAY. NEW YORK 
Branch Office, 625 F Street. Washington, D. C. 


or 15 amperes or even more, whereas the 


transmitters used erdinary 
need to carry more than | 
Thus, it 


to devise and develop 


wire work never 


about one quarter of an ampere. 
became necessary 
special water-cooled 

relays for 
made of the radio-fre- 
This branch of the 


first attacked, and 


microphonic 


full use were to be 


quency alternator 


problem was among the 


there were produced instruments by the 


use of which wireless telephony was made 





i fact over twelve miles during 1906 and 
over two hundred miles, from Brant Rock, 
Mass., to Jamaica, N. Y., in 1907. The 
modulating instrument used in these long} 
type of dif- 
amplifier, 
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distance tests was a special 


ferential telephone relay” or 





MARKETING INVENTIONS 
IN CONNECTION with developments of its own 
laboratories the undersigned will consider any meri- 
torious inventions ready for the market, especially 
those relating to motorcar and mechanical lines. Ad- 
dress with copy of patent. McCormick Laboratories 
McCormick Manufacturing Co.. Dayton, Ohio 


which not only made it possible for the 


voice to control relatively large amounts 


of wave energy, but also permitted the in- 


terconnection of wire and wireless tele- 
phones. By its use a person at his home 
a PATENTS FOR SALE 


PATENT, on improved Sucker Rod Coupling for 
oil wells, without threads, saves time and labor. 
For model or drawing address Salem R. Hart, In- 
ventor, Cleveland, Oklahoma 


RECENTLY PATENTED 


could speak by wire to another person 
a second telephone 
part of the talking 


Thus, the 


some distant point on 


line, an intermediate 


radio A successful re-ad- 


radio telephone can be used to link to- | justing member for car brakes. In use for the past 
wale eight months and proved successful Want to sell 
gether existing exchange systems of w ire United States Patent Will market at a big profit 


Send for specification Amel B. Broluska, 466 Fair 
from | view Avenue, Detroit, Mich 


WANTED 


WANTED. To buy patents for articles that will 
have a large sale and can be retailed at from ten 
cents to $5.00 each Practical novelties preferred 
Address Sales Box 773, New York 


subscribers 


talk 


telephones, and may 


their own instruments with passen 


gers aboard ships at sea or with others 


who would ordinarily be isolated because 
of the lack of through line connection 
Although 


subject of research 


radio-telephony has been the 


INQUIRIES 


Inquiry No. 94231 


and invention by many 


investigators, and although a large num Wanted to purchase a mold for 


. 2 . — ' at? ? shaping and piercing beads made of rose leaf of the 
ber of devices for production and modu-| consistency of dough 
lation of radiant electromagnetic waves Inquiry No. 9429. Wanted the name and address 


of a manufacturer of a knitting machine which was 
on the market some years ago. The name of the 
machine was the Bickford Machine It was a hand 
knitting machine, weighing about 15 pounds 
Inquiry No. 9440 Wanted the name and address 
of a concern selling Dr. Young's E-Z Sanitary Belt 


have been brought forth in the past four 


teen years, there has been no departure 


from the fundamental principles outlined 


above. The fact that telephony by “wire 


Delivered x2 you FREE 


on Approval and 30 days Trial 
iy 


less” has remained almost purely experi 


mental so long after its inception and first 


successful practice may be explained not 


only by a lack of confidence in its present 


commercial value, but also by the blind 
ness with which many of its practical ex 
ponents clung to the use of unreliable in 
struments of types which should have been 


discarded long ago 
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(Concluded from page 
slide-valve engines for thirty 


permitted, nearly all the steam 
escaped to the low-pressure receiver 
Here it 


piston, 


cylinder expands against 


low-pressure escaping to the con 





denser at 
of central ports arranged around the cir- 
cumference of the cylinder at its center. 
Of course, the length of cylinder and pis- | 
ton is long enough in comparison to the You like to go 
these central ports to be 

except at the end potion 


of the stroke “opened CAMPING 















stroke to allow 


covered by the piston, 
In other words, 


ness of the piston equals the length of the | 





stroke minus the length of the central 
ports NATION At SPOR PTSMAN 
This in brief is the construction of a er 
compound uniflow engine as applied to rab 
the lokomobile cr superheated steam unit. | naman 
How : 


two features in 
one engine is followed by a number of in- 
jacketing 
the cylin- 


This combination of the 





m RTSMAN 
up fire in 
Cylinder 


teresting corollaries 


now becomes needless, so that 
ders are brought out in the open instead 
of being belted with a steam dome or cased 
The uniflow dis- 


in the smoke-box hood. 


tribution of the steam prohibits the use of 
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Fobs, as here shown, 
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strap and gold-plated 
buck 


Don't Delay—Send your order Today. 
NATIONAL SPORTSMAN, 64 Federal St., Boston, Mass. 


a superheater between high and low-pres- 
A radi- 
also made in the high-pres- 


sure cylinders, so this is omitted. 
cal change is 
sure superheater. In order to avoid the 
superheater pipe (in 
three hun- 


long spiral coil of 
large-sized engines exceeding 
dred feet of 3-inch pipe) the superheaters 
for the uniflow type have two wrought 
iron headers the length of the smoke box; 
these headers being joined by many double- 
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> T ; mobile plants: For the 300 horse-power, 9 
OU can see ata feet 5 inches wide by 22 feet long; 500 


sides. You’re getting | our boilers on 30 pounds of steam evapor- 
L > y . ] f | ated per horse-power-hour; a lokomobile 
1g vaiue or your only uses 7 to 10 pounds, hence the much 
money when you buy smaller boiler, even including the super- 

heater space. And, incidentally, all the 
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me with gs tates neces gfe may protect against fire, but they lack the long- 
olts, rivets, shop measurements, tubes, 
py t time expectancy of Armco Roofs. 
<a pipes, and pipe fittings. Only those who 
have had to use a_ metric-system-built —— ; g ogi 
— engine in America can appreciate the enor and Metaliurgy #uild 
| can P . : | ing at the Panama- 
| mous difficulties of replacing any lost or} Pacific International 
Catalog broken metric fitting in our machine Exposition. ) 
FREE ishops. And, from discussions that I had Resists Rust 
jabroad with the German manufacturers, it 
Sy) wit be some time before they establish i h | n 
‘ wee , . as no ordinary she tz an. 0 
Three Deep Drawers | branch factories in this country manufac A I y . a mete hey oeeRCG, 
. . P Americe xO > > ‘ 
live Shallow Drawers. |}turing their lokomobiles on American i Tt ~ arts ad Facts st a 
jr le i g Table T on made. Itisalsounequz ~aretak 
\djustal Drawing Table Top |stundard measurements. They have : : = unequalled inthe caretaken 
in its heat treatment, inspection and handling 
ONE COMBINATION IN enough to do to meet the demand where The resulting evenness of texture and the rejec 
D {ti E it the metric system holds sway, both the tion of al] bars and sheets containing the smal! 
ra Ing urni ure Wolf and Lanz companies building an defects so generally neglected in ordinary ma 
: € 2.000 Io bil all eae terial make it absolutely the most resistant to 
that we design and make to yt or ngrreggnmndeoneg se — the action of the elements. 
meet the requirements of Engi- | without meeting the present European | Armco Iron’s superiority has led to its wide 
neers and Draftsmen. We equip | demand. and varied use in buildings. The buildings shown 
Offices, Sehools and Drafting While these blue-ribbon tests are all here but feebly illustrate the wide range of struc \ Avense fees Wiadew Prams 
Rooms in all parts of the | 4 i I rriter fel hat yhat the tures in which Armco Iron is used—not alone for Nie in this ten-story wareh 
country very fine, the writer felt that wha a roofing, but for skylights, window frames and sashes, legag tented gage 
American public wanted to know was what ventilators, metal lath and other purposes. es 
Write Us Your Requirements - lokomobile could do in daily work in| 
AMERICAN DRAFTING FURNITURE CO. ||| the average mill and industrial plant; Get ARMCO BOOK Free 
200 Railroad St., Rochester, N. Y. ‘ . o aineaitie > we ’ [ “ 
\ what of the 60,000 already built; were All styles of Armco Roofing are shown and described in “‘Iron Roofs That Resist 
they a success, and were the owners or Rust.”’ Send for it today. Check the coupon now 
° dering more of them? Could the lokomo- | You can get Armco Roofing from your tinner or hardware dealer. You can get Armco 
Auto Tires at Wholesale bile be depended upon to show 10 pounds Iron building products from many manufacturer If you have any difficulty, write to us 
Bu = Auto Tires direct now and save 15¢ to stes . la . P ans > 
te sell new, fresh, first quality, high of steam and 1.5 pounds of coal to the The trade mark ARBCO carries the assurance that iron bear yat_ mark . 
grade ) TFL. tires, fully guaranteed at brake horse-power in yearly coal account? The American Rolling Mill Co. with the sk intelligence and fidelity associate 
these new, reduced prices 2 8 a1 s ‘ : and hence can be depended upon to possess in the highest degree the merit claimed for 
30x3 $7.70 | 32 x 36 3%. as How about its reliability, its lubrication, 
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jin France and Belgium, a trip to Ger- 
/many, the home of the lokomobile, would 
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spiral coils of small pipe in multiple. 
These various simplifications enabled 
the Wolf people to put out a line of large 
uniflow lokomobiles, the smallest listed be- 
ing 300 horse-power. The published floor 
areas of these sizes will be of interest by 
comparison with ordinary steam plants of | 
the as they represent | 
very fairly the average floor areas of loko- 


same horse-power, 





ed 


9 inches wide by 27 
600 horse-power size, 
30 feet 3 inches 
| long ; than our boiler 

plants alone for the same horse-powers. 

The We rate 


ue power, 11 feet 
| feet 9 
| 12 feet 9 inches wide by 


inches long: 


a good deal smaller 


reason is not far to seek. 


usual boiler losses such as twenty per cent 
of the 


waste, 


coal pile going up the chimney as 
boiler feed pump charges, radiation, 


ratio per horse- 





ete., are reduced in a like 


of the Wolf tandem compound with double 


superheat, and both cylinders jacketed 


e in the smoke hood; a few mechanical im- 

A. Stein & Co. smitten tmaé, te a ae 
Makers Children’s HICKORY Garters provements have been added, such as a 
Chicago New York trolley rail for running out both super- 


heaters for prompt and easy inspection of 
the superheaters and the gasket joint and 
nuts of the forward tube sheet. There is, 
further, a valve which 
have to have its rings sprung on; 
a new type of stuffing box for superheated 
steam. (Engine shown in Figs. 6 and 9.) 

But the main feature of interest to 
Americans the fact that this machine 
is American-built in every feature through 


new piston does 


not and 


is 








| 
| 
| 
| furnish conclusive data, so I arranged for | 


° fa tour throughout industrial Germany 
ireless I elegraphy Berlin, Magdeburg, Dresden, Mannheim, | 
| . 
Cologne, Diisseldorf, Duisburg—studying 
Contains a yearly record of the progress of wireless s . s) oa | 
telegraphy: the regulations of the International| the lokomobile at first hand; its daily | 
Convention; the radio laws of all countries; com- : ; ° ‘ 
plete list of ship and shore stations throughout the coal records, its details of construction, 
world, their call letters, wave-lengths, range and maintenance, operation, every fact of prac- 


hours of service; articles by the greatest authorities 
on vital questions; the Articles of the International 








tical importance that could be gleaned. 
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metal 








IGHTNING, fire and weather are allied in 
Other 


roots 


is stamped on the inside of power produced. i ri a 
the shield; then you’re sure Test 7 is of the American “Buckeye- 
you are getting the genuine mobile.” This engine is, in effect, a copy 
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Dooce BROTHERS 
MOTOR CAR 


The two owners of this business are 


also its actual active superinten 
dents not by proxy, but in 
person. 

The manufacture of every part and 
piece used in the car must con 
form to gauges and measure 


ments determined by them. 
They fix 
melting, 
steel, 
From the handiing of the raw 
materials to the final assembly, 
the departments in charge of every 
and operation are re- 
te Dodge Brothers 


lves. 


the formulas followed in 
shaping and forging the 


iron and brass. 


process 
sponsible 
themse 
They have themselves designed 
many of the wonderful time-sav- 
ing, labor-saving machines which 
make this car possible at the price. 
They know exactly how every part 


from practical experience in manu- 
facturing the vital parts for more 
than half a million cars. 

The car is giving satisfaction every- 
where. 

Its performance inspires nothing but 
praise. 

You will realize the very first time 
you ride in it that it has all the 
comfort, responsiveness and 
power you want in a car. 

There will be no mistaking the 
buoyant spring action—the free- 
dom from gear shifting—the fine 
balance which makes it stick to 
the road—or the dogged pulling 
power of the silent motor. 

If you care to have it we will be 
glad to send you our Book B, 
which gives an unbiased opinion 
of the mechanical value of the car, 
written by an engineer not con- 


should be built—not in theory, but nected with this company. 
The wheelbase is 110 inches 
The price of the car complete is $785 


f. o. b. Detroit) 


© $1100 (add freight from De 


troit) 


DopnGe BROTHERS, DETROIT 
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Its Design, Construction and Repalt 
By VICTOR W. PAGE 5! ‘ 
(‘lot S16 pages, 500 illu trations, 11 
folding plats Price, $2.50 
e h rinplet practical and up-to 
i date treatise on gasoline automobiles, explain 
| ing fully ally cipk pertaining to gasoline 
| pu ton ie nd their component parts It 
| tai h itest and most reliable informa- 
1] tion mn all pha f automobile construc- 
i| t saintenance and repair 
| 1 rt au robile, its equipment 
| aCCeNNOT lt tools, s S, spare parts neces 
i cary, ot fully discussed. It is clearly 
it amd com ly written by an expert familiar 
withevery branch of the automobile industry 
| It is not too technical for the layman nor too 
i elementary for the more expert, and ig right 
| up-to-cda sad complete in every detai 


| Motorcycles, Side Cars 
| and Cyclecars 





Construction Management Repair 
By VICTOR W. PAGE. 5% x7% 
| Ol oO page 340 illustrations 
fold plates Pric $1.50 
* A new 10n-technical work, de- 
r full leading types of machines 
ee construction, operation, mainten 
1 rep I lains in detail the 
t of t nd i cycle power plants 
i tior iretion and lubricating 
vstet The rer tative types of free 
i} “— ! peed gears and 
i} ems are fully dis 
i} arting and lighting 
if ng frames and spring 
| trol methods are con 
plete instructions 
i} and pairing all pt and 
i] locat trouble 
i 
tl 
} coint af the uote hi we ff the 
ttalogue of acientif ! tech 1 
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Questions and Answers Relating 
to Modern Automobile Con- 
struction, Driving and 
Repair 


By VICTOR W 


PAGE. 5% x7% 
Cloth 622 pages. 392 illustrations, 3 
folding plates Price, $1.50 

* A practical self-instructor for students 
mechanics and motorists, consisting of thirty- 
six lessons in the form of questions and 
answers, written with special reference to the 
requirements of the non-technical reader de- 
siring easily understood explanatory matter 
relating to all branches of automobiling \ 
popular work at a popular price 


Gasoline Engine on the Farm 


By XENO W. PUTNAM 54x 7! 

Cloth. 527 pages, 179 illustrations 

Price, $2.00 
{ A useful and practical treatise on the mod 
ern gasoline and kerosene engine, its con- 
struction, management, repair, and the many 
uses to which it can be applied in present-day 
farm life It considers ail the various house- 
hold, shop and field uses of this up-to-date 
motor and includes chapters on engine instal- 
lation, power transmission and the best ar- 
rangement of the power plant in reference 
to the work 


Gasoline Engine Troubles 
Made Easy 


Arranged by VICTOR W. PAGE 
Size, 24x38 inches. Price, 25 cents 
~ A chart showing clearly all parts of a typi- 
cal four-cylinder gasoline engine of the four- 
cycle type. It outlines distinctly all parts 
liable to give trouble, and also details the 
derangements apt to interfere with smooth 
engine operation. It simplifies the location | 
of all engine troubles | 
| 
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ing. In general the following facts may be 


accepted as common practice with all of 


them: The daily coal account in all sizes 
| from 10 to 500 horse-power-hours shows 
an average of 1.3 pounds of coal per 
| brake horse-power hour, or 2.5 pounds 
of lignite (5,000 British thermal units). 
Up to 250 horse-power one man_ suf- 
| fices to both fire and run the lokomo- 
| bile, and, as both engine and boiler must 
be kept clean (for the sake of the engine 
| bearings); both are handsomely finished 


kept polished and 
scale dirt 
of attendant 
grade of a licensed 
for, 


and decorated, and are 


soot, ash, or 


The 
about the 


wiped down, no 


being tolerated. class 


is 


in charge 
we $3.50 per diem 
the engine 
boiler better 
that 
of 


grade 


engineer that 


to 


pay 
more intelligent 
firing than the 
As 


was 


able give 


care and the 


average fireman we employ. au 
stoker 
as lignite, 
easily 
the 


peculiarly 


rule some sort mechanical 


and low fuels, such 


straw, 


used, 


peat, sawdust, ete., were 


handled mechanically (also crude oil), 


small lokomobile grate being 


adapted to such apparatus. The steam jet 
for cleaning off superheaters is almost in- 


variably operated once in 24 hours, some 


furnace and tubes 
withdrawn once a year for 
shell and tubes from scale. 

between 
excellent 
all over Germany 


times twice. Removable 


are a thorough 
cleaning of the 
This 

partly 


time cleaning is also 


to the 


long 
soften- 
ing plants in use About 
}an equal quantity of cylinder and machine 
The lubri 
guaranteed 


due water 


eylinder 
at 
and some standard form of mechani- 
feed 


oil is used per day 


eator oi| used is 350 deg. 


Cent. 


cal pressure apparatus supplies it to 


ithe engine 
| I also visited the works of R. Wolf at 
| Magdeburg and Heinrich Lanz at Mann 


the construction details of loko- 
and talked with them 
the 


|} heim, saw 


|mobile building as 


to their 


loko- 
for 


because 


plans for introducing 


mobile into America. It is impossible 


them made abroad 
system fittings used through 
it will take 


that here i 


us to use 


of the 
out. 


as 
metric 
as a nation 


Moreover, us 


to realize sa good, 


a good while 
economical prime-mover, representing mil 
of 


dependencies, 


lions horse-power in Europe and her 


trade yet whose qualities 


people 
to in 


hardly known among our as 


The 


are 
in no hurry 
We have 
them already, 
of and fitting 
standard dynamo ratings. When our 
acquainted with the 


yet Germans are 


vade at present. one live 


engine company making in 


a large number sizes, our 
en 
gineers do get loko- 
mobile it will take all this company’s out- 
put, plus the able 


to send us, specially made for export trade 


what Germans will be 
and equipped with United States standard 


fittings, to supply the demand. 


Chestnut Blight Poisoning 
5 HE 
the 
reported several cases of illness and a few 
to eat- 


of 
recently 


well as some 


newspapers, 
scientific journals, 


as 
have 
deaths supposed to have been due 
chestnuts from trees affected with the 
blight. This 
investigated independently 
of the Connecticut agricul 
tural experiment station, and by C. D. 
Marsh, of the United States Department 
of Agriculture, who reports his results in 
the Journal of the American Medical As- 
| sociation. In both cases the results were 
Dr. Clinton 


ing 
has been 
G. P. Clin- 


chestnut subject 
by 


| ton, botanist 


that 


substantially negative. 
clares that “there no evidence 
the blight fungus other fungi 
directly connected with the sickness, 
feeding of white rats 
injuri- 


was 


or 


| experimental 
fungi failed to produce any 
Small amounts of pure cul- 


these 
ous effects. 
tures of the 


blight were also eaten by the 


| writer without ill effect.” He suggests | 
| that trees might be so injured by the| 


| blight as to produce a greater proportion 


| than usual of nuts not perfectly matured, 


jand that these might possibly contain 
some self-produced poisonous principle, 
though this is not considered probable. 


Prof. Marsh reports to much the same ef- 
fect. He says: “The symptoms attribut- 
ed to eating blighted chestnuts were in 
all cases such as might be produced in 


persons by chestnuts from heelthy 


” 


some 


trees. 





were | 
since | 
with 


‘RUBBE 
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LATHES AND SMALL TOOLS 
Foot and Power 


“STAR” Seve Conse 
B Crow Feed LATHES 


For F; ine, Accurate W ork 
Send for Catalogue B 
| SENECA FALLS MFG. CO. 


' 695 Water Street 
Seneca Falls, N. Y., U 


For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 18-in. 
swing. Arranged for 


Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 


W. F. & J. Barnes Co. 
Established 1872 
1999 Ruby Street 
Rockford, II. 






S. A. 














The up-to-the-minute Holder—with six 


. ei 
points and a shock absorber.’ Worth 
knowing about. Send for circular. 


MONTGOMERY & CO., Tool Mongers 


105-107 Fulton Street New York City 








~ 





Screntifically built 


“Red Devil’ Plier 


No. 622—5 '¢ inch 

Cuts the finest silk insulation. The right tool for experi- 

mental work. Wears like a tool, works like an instrument 

ONE (only) sent te demonstrate its merits for 70 cts. J 
s St, 
ity 


Smith & Hemenway Co.,Inc.,h2. Yor ¢ 











OUR BIGGEST 
LATHE VALUE. 
16-inch Lathe with 6- 
foot bed, $252 other 
sizes at proportionately 
low prices. Every lathe 
guaranteed, Buy your 
lathe from @s and save 
$50.00 or more. Machin- 
ery Catalo S138 
sent rn ss request 
SEARS, ROEBUCK 
AND CO., Chicago. 





SMITH HAND BATCH MIXER 












Capacity 24 cu. ft. mixed concrete ; 25 te $120.00 
yards daily We hs bs. Light, Pe rtable 

ar t P omical for small, 

& nerete 3 bs Re an it over forms 

and discharge int 

Send for 40 page ‘FREE BOOK ‘Fire 

eooone in Concrete rk’? and Smith 

Hand Mixer F ‘ane Ne 


THE T.L. SMITH CO. 
1167 Thirty - Second Street <~ 
MILWAUKEE - WIS. 








A. C. and D.C. Electric 
ROTHMOTORS 
Ask for bulletin 156, 182 and 212 


ROTH BROS.& CO. 
198 Loomis St., Chicago, Ill. 

















SPECIAL MACHINERY 


TE 


RY 














MANUF ACTURING 
WE HAVE FACILITIES FOR THE MANUFACTURE OF 


Specialties in Both Metal and Wood 


and would be glad to quote prices for experimental work or 
regular manufacturing. Address: Specialties, Box 773, N. Y. 


IHE SCHWERDTLE STAMP CO. 
a, STEEL STAMPS LETTERS & FIGURES. 
BRIDGEPORT CONN. 















Expert Manufacturers 
Fine Jobbing Work 


PARKER, STEARNS & CO., 
286-300 Sheffield Ave., Brooklyn, N. Y. 





M’f’ g—Draughting 
American Pattern. Foundry & Machine Co. 


2-54 Church Street, New York 
and Model 


EXPERIMENTAL *"Work 


Electrical and Mechanical devices built to order 
strictly confidential. Up-to-date Equipment. 


Startlight Machine Works 


136-140 West 52d St. Phone, Columbus 5351 
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Can you afford to lose 
the savings 
made by 


Oxy-Acetylene 
Welding? 





Day after day, year after year, a 
ceaseless stream of currency issues from 
the United States mint. 


In each series all pieces are identical. There must not 
be the slightest variation, because based on this unfailing 





—“—_ 


eae 


uniformity rests the structure of the nation’s business. 


The product of the mint is the standard measure for all value. 


[(ontinental Motors 


Day after day, year after year, a constant stream of motors 





issues from the Continental factories. 


In each series all pieces are identical. 


There must not, 


there cannot, be the slightest variation, because based 
on this unfailing uniformity rests Continental prestige 
among 128 great motor car and motor truck manu- 
factories, and the positive service that 150,000 motor- 


ists have bought and paid for. 


The product of the Continental is the standard 
the gold standard—of motordom. Insist 
upon a Continental Motor in the next car 


or truck you buy. 


Continental Motor Mfg. Co. 


Detroit, Mich. 














Keen manufacturers and machine shop owners, are finding that 
intelligent use of the Oxy-Acetylene welding torch greatly simplifies 
and cheapens the manufacture and repair of meta! parts. 

One “‘on the spot”’ repair of damaged equipment often saves more in time 
alone than the cost of the entire welding outfit. Count the cost of new 
part not needed as profit. Parts and repairs so intricate that the cost of 
manufacture by any other method would prohibit their use, are made 
easily and at small cost as regular routine work by this process. Welding 
is an inexpensive and superior substitute for most rivetting operations 
We furnish a thoroughly high grade welding apparatus for $60.00, not including 
acetylene cylinders which are extra and are furnished under a liberal cervice plan 
Truck and special equipment for cutting operations at extra cost. 


Any good make apparatus is made more efficient and widely useful by 


PREST-O-LITE 


Dissolved Acetylene 


(Ready-made carbide gas) [Why not BOTH in} 
Prest-O-Lite Acetylene Service furnishes the highest portable cylinders? | 





grade of Dissolved Acetylene in portable cylinders, late. 
used as conveniently as you use cylinders of oxygen. 
Saves the large initial outlay and heavy depreciation, 
trouble and inconvenience of making crude Acetylene 
in carbide generators. Besides, Prest - 0 - Lite Dis- 
solved Acetylene is perfectly dried, cleaned and puri- 
fied—makes better welds and is cheaper to use. 

Your name and address on the margin of this page will bring interesting 


information on equipment and applications, that will probably suggest 
new and better ways of handling your work. 


Sign and Send Today 
THE PREST-O-LITE CoO., Inc. 
The World's Largest Makers of Dissolved Acetylene 
810 Speedway Indianapolis, Ind. 


53 direct factory branches and charging 
plants in principal industrial centers. 
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REPRINTING BACK NUMBERS OF THE 


Scientific American Supplement 
TO BE DISCONTINUED 





Of Importance to Librarians 


The Scientific American Supplement 
is a unique periodical. 


Established in 1876 to describe the 
exhibits of the Philadelphia Interna- 
tional Exposition, it proved so suecess- 
ful that the publishers decided to con- 
tinue it on broader lines. 


Whenever a Tyndall, a Huxley, a 
Helmholtz, a Pasteur, a Liebig, a 
Crookes or any other prince of science 
rose in the learned societies of Europe 
and announced some new epoch- 
making discovery of his, his own words 
appeared in the Scientific American 
Supplement. The technical papers 
read by engineers before societies in 
America papers too recondite and too 
long for more popular periodicals 
have been given a place in the Scientific 
American Supplement. Americans who 
could not read foreign languages found 
in the pages of the Scientific American 
Supplement, the utterances of great 
European physicists and chemists 
translated into English. 


_ 5o, in the course of time, the Scien- 
tific American Supplement has become 
a kind of encyclopedia of original scl- 
entific sources. It figures over and 
over again in the footnotes to mono- 
graphs and scientific treatises; it has 
played its part in research of all kinds. 


As remarkable as the publication it- 
self is the method by which it has been 
made accessible to the general public. 
Every number of the Scientific Ameri- 


can Supplement from 1876 to 1915 has 
been kept in print. What is more, the 
numbers of 1876 have been sold for 
10 cents just as if they were published 
today. And this despite the fact that 
publishers of newspapers and period- 
icals often charge several hundred per 
cent more for back numbers than for 
new ones. 


The Scientific American Supplement 
will continue to print the papers of 
great scientists and engineers as it has 
in the past. But the policy of reprint- 
ing back numbers will be discontinued. 


For a few weeks only we shall be 
able to furnish all the single numbers 
of the Scientific American Supplement 
or bound volumes. 


This announcement is made for the 
benefit of libraries in which complete 
sets of the Scientific American Sup- 
plement are not to be found, and for 
those interested in science who feel a 
genuine need for an encyclopedia of 
science of the most diversified kind. 

We will supply, free of charge, on 
request, copies of the Scientific Ameri- 
can Supplement Catalogue, in which 
all the papers that have been printed 
in the Supplement since 1876 are in- 
dexed. This catalogue will not be 
published in the future. 

Order back numbers or bound volumes 
of the Scientific American Supplement 
now either from your bookseller or di- 
rectly from the publishers. 


MUNN & CO., Inc., Publishers 


233 Broadway 


New York 








—and this is the Mark 
on the Lamps that light 
the Exposition 


MAZDA 


“Nor the name of a thing but the marke of a Serwwe” 


You have long recognized in that word 
MAZDA etched upon a laimp the Mark 
of that far-reaching scientific Service o1 
ganized to investigate the problems of 
better lighting and to supply new ideas, 
new methods and new materials to the 
inanufacturers of MAZDA Lamps. 
But here at the Panama-Pacific Exposition you 
will find a MAZDA exhibit that will give 
you a tangible idea of what MAZDA Ser 
vice does and is-how, by its service to 
the lamp makers, it steadily brings 
more light into your home at lees 
cost — and why the Expositior 
chose the MAZDA Lamp for its 
illumination 


GENERAL 
Evecrric COMPANY 
































The Eight-Cylinder Cadillac 


will, we believe, prove itself to be the most constant and 
the most enduring car this company has ever produced 


"THE. Eight-Cylinder Cadillac is now in the 


hands of nearly six thousand users 

The motoring world knows that its per 
tormances tar surpass the most ardent 
claims that could be expressed in words 

The consensus of expert opinion is, that it 
is the ultimate in practicability, speed 
power, smoothness, flexibility, luxury 
and ease of operation 

And, in the most essential of all qualities 
stability and endurance— there is 
abundant assurance that it will excel 
uny Cadillac which has preceded it 

We say this, knowing full well that the 
record of the Cadillac Company for 
producing cars which endure, year after 
year, stands unapproached. 

We say it with full remembrance of the fact 
that you can go back one, two, three 
four, five, six, seven, eight, nine, ten 
eleven, twelve years and find that the 
Cadillacs then made are still in service. 

Recall, if you can, any other cars that can 
point to service records of half the 
maximum period cited. 

But we are secure in our conclusions for 
several reasons. 

The factors which are primarily responsible 
for short life and lack of endurance in 
a motor car, are: 

Un-scientific design 
Un-suitable material 
Un-workmanlike construction 
In-accurate workmanship 
Poorly fitting parts 
Improper lubrication 
Vibration 

The foregoing being true, then what would 
more naturally follow, than that 
scientific design, intelligently selected 
materials, workmanlike construction, 
correctly fitting parts, efficient lubri- 
cation and absence of vibration, will 
assure long life and lasting service? 

The Ejight-Cylinder principle, in itself, 
appears immensely attractive. 

But it offers no promise of unusual smooth- 
ness and endurance, unless a correct 
design be supplemented and supported 
by the most skillful working out of 
details. 

And its details must in turn be supported 
by a far higher type of workmanship 
than is demanded in the more conven 
tional types of engines. 

During the past year we have achieved 
much in the perfecting of materials 
and their various alloys, making it 
possible to adopt them with more 
scientific correctness for the specific 
duties which they must perform and 


Standard Seven 


Landaulet Coupe, $2500 








the strains, stresses and wear which 
they must withstand. 

The reputation of the Cadillac Company 
tor producing the highest type and the 
most accurate workmanship in a motor 
car is not disputed, yet the workman 
ship in the “Eight” surpasses anythin; 
ever before achieved by this Company 

Accuracy in workmanship and the prope: 
fit of parts which move in contact with 
one another, is one vital factor upon 
which duration of service depends. 

In the Cadillac “Ejight’’ there are more 
than 1000 mechanical operations which 
are not permitted to deviate to exceed 
the one-thousandth part of an inch 
from prescribed limits of measurement 
And there are more than 300 other 
operations in which the limits of per 
missible variation are held within the 
half of one one-thousandth of an inch 

When it is remembered that the one-thou- 
sandth part of an inch is equal only to 
one-third to one-half the thickness of 
a hair from your head, you gain a slight 
conception of the remarkable accuracy 
which obtains. 

No matter how accurately the moving parts 
are made to fit, it is absolutely essen- 
tial that suitable lubricants be intro- 
duced to overcome friction, because 
friction means wear. 

The force feed lubricating system used in 
the Ejight-Cylinder Cadillac engine, 
has proven itself to be the most com 
petent we have ever seen. 

The crankshaft practically floats in a thin 
film of oil under pressure; the oil is 
efficiently distributed to all cylinders, 
and the entire engine, as well as the 
entire car is abundantly provided 
with lubricating facilities. 

Vibration is another facto# Which is largely 
responsible for short life and lack of 
endurance. 

But because of its design, its construction, 
its light reciprocating parts, and _ its 
splendid spring suspension, vibration 
in the Cadillac “Eight” has _ been 
reduced practically to the vanishing 
point. 

These arguments, however, mean nothing 
unless they 'e supported by evidence. 

Experimental cars have for months been 
driven twenty-four hours a day, under 
all conditions of weather,-rain and 
sunshine, in the summer's heat and the 
winter's cold, over hills and mountains 
and over the worst roads that could be 
found. 


Styles and Prices 


Limousine, $3450. Prices F. O. B. Detroit 


‘Cadillac Motor Car Co. Detroit, Mich.) 
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We were not unmindful of our responsibil- 
ities to Cadillac purchasers and to 
ourselves 

lhe most priceless asset of the Cadillac 
Company today is its good name, 
the confidence reposed in it by the 
public 

Upon the maintenance of that confidence 
there is at stake an investment in 
plants and equipment which runs into 
the millions. There is at stake an 
annual business amounting to more 
than thirty millions of dollars. 


And had the proof fallen short of absolute 
conclusiveness, the Cadillac Company 
would never have staked its reputation 
and its future, because the Cadillac 
Company has consistently built for 
permanency above all else. 

The experimental cars were not only 
“tested out.” They were grossly 
abused. 

They were subjected to a gruelling such as 
not one owner in a thousand ever 
imposes upon his car. 

If there were weak points, we wanted to 
know them. 

Yet, after more miles of travel than the 
average car is driven in five years, the 
condition of these experimental cars 
was a revelation, even to us. 


Crankshaft and connecting rod_ bearings 
required no adjustment, nor were cam- 
shaft and bearings perceptibly worn. 
Pistons and cylinders showed but 
infinitesimal wear. 

Everywhere, from radiator to rear axle, was 
the evidence of the result of scientific 
design, intelligent selection of mater- 
ials, thorough lubrication and Cadillac 
workmanship. 

Everywhere was the evidence that we 
builded better than we ourselves were 
aware. 

You can learn, in your own way, that the 
Eight-Cylinder Cadillac neither rides 
nor drives like any other motor car; 
that it does more of the things which 
a motorist wants his car to do; that it 
performs in ways that you had not 
thought possible in any car. 

And, even having in mind the remarkable 
stability of its past product, the Cad- 
illac Company has every assurance 
that its “Ejight’’ will excel all past 
achievements in constancy and endur- 
ing service. 


passenger car, Five passenger Salon ard Roadster, $1975. 


Five passenger Sedan, $2800. Seven passenger 





























